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Abstract 
Lead contamination is one of an extensive list of chronic environmental hazards 
which are being faced by an increasing number of communities worldwide. The 
potential biophysical effects of young children's exposure to relatively low levels of 
lead are widely recognised. In response to this awareness, policies and programs are 
being designed and implemented with the aim of reducing potential lead exposure. 
In addition to their significance for children's biophysical health, the success of these 
policies also have implications for the well-being of the children, families, and 
communities involved. This thesis argues that an understanding of the ways in which 
communities respond to environmental lead contamination is important for the 
development and implementation of appropriate interventions. 
This thesis examines community responses to chronic environmental lead 
contamination in Broken Hill, Australia, a community which is also dealing with 
mining industry retrenchments. It examines the nature of cognitive and behavioural 
coping responses, and the resulting effects on the health and well-being of the 
community and community members. It also examines how responses to the 
retrenchments interact with the community responses to lead contamination in a 
cumulative manner, and how mediating factors interact with the community response 
process. In order to shed light on this complex process, this interdisciplinary study 
draws together environmental stress and coping, social impact assessment, public 
health, and community responses to environmental contamination theory. 
Fieldwork conducted over nine months during six visits included the use of 
participant ob~ervation and in-depth interviews with parents with young children, 
retrenched workers and their families, and other Broken Hill residents. Interviews 
were also held with representatives of organisations. The research method proved to 
be useful for meeting the research aim, and for respecting research participants and 
the sensitive nature of the research topic. 
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After becoming aware of the lead contamination, community members responded 
with cognitive minimisation of the lead contamination threat, containment of the 
threat to the family level, predominant use of private rather than public responses, 
and individual rather than collective coping strategies. The lead contamination, 
mediated by this coping process, had the effect of increasing stress and stigma for 
parents and families of young children most directly affected, reducing stress and 
stigma for other community members, increasing cooperation between local 
organisations, and weakening of community social networks. 
This process was mediated by the characteristics of the contaminant, characteristics 
of individuals, aspects of the social setting, and responses of organisations. The 
nature ofthe lead contamination, and individual residents' perceptions of its 
controllability interacted with the community response process. The aspects of the 
social setting which affected the community response process are cultural 
assumptions, beliefs and values, stigma, relationships between the mining company 
and the community, social support and undermining, social influence, and economic 
factors . Responses of organisations, including intervention programs, were also 
important. Responses to the mining retrenchments interacted within the community 
response process. 
A model of community responses to chronic environmental lead contamination in 
Broken Hill is developed. This thesis argues that health policy needs to focus on 
positive health and well-being, and should be guided by three principles- a focus on 
the community rather than individual and family levels, the aim of supporting 
parents, and communication. Such a reoriented approach will support the efforts of 
communities and community members to cope with chronic environmental lead 
contamination in an effective and equitable manner. 
vi 
CONTENTS 
Statement of originality 
Acknowledgments 
Abstract 
List of maps 
List of tables 
List of figures 
List of boxes 
CHAPTER ONE - Introduction 
Lead Contamination 1.1 
1.2 Lead Contamination and Retrenchments in Broken Hill, 
NSW 
1.3 
1.4 
This Study 
Thesis Structure 
CHAPTER TWO- Theory 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
Environmental Stress and Coping 
Community Responses to Environmental Contamination 
Social Impact Assessment 
Health Promotion 
Synthesis: Theoretical Framework 
Conclusions 
CHAPTER THREE - Methods 
3.1 Role ofthe Researcher 
3.2 Grounded Theory 
3.3 Sensitivity 
3.4 Fieldwork 
3.5 Data Analysis 
3.6 Quality of the Data: Reliability and Validity 
3. 7 Coordination with other Researchers 
3.8 Dissemination and Application of Results 
3.9 ·Limitations of the Methodology 
3.1 0 Conclusions 
vii 
ii 
lll 
v 
lX 
X 
xi 
Xll 
1 
2 
3 
9 
10 
13 
14 
26 
29 
37 
38 
40 
41 
42 
45 
46 
48 
61 
62 
63 
64 
64 
66 
CHAPTER FOUR- Broken Hill 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
Broken Hill: The City and the Mines 
The Physical Environment 
The Social Environment 
The Economic Environment 
The Political Environment 
Importance of Broken Hill 
Conclusions 
CHAPTER FIVE - Cognitive Coping Strategies 
5.1 
5.2 
5.3 
5.4 
5.5 
Perceived Relevance 
Acceptance 
Socially Constructed Beliefs 
Attribution of Responsibility 
Conclusions 
CHAPTER SIX - Behavioural Coping Strategies 
6.1 
6.2 
6.3 
6.4 
6.5 
6.6 
6.7 
Seeking Information 
Public Discussion 
Using Interventions and Other Strategies 
Moving House 
Limiting Family Size 
Public Activism 
Conclusions 
CHAPTER SEVEN - Mediating Aspects of the Social Setting 
7.1 
7.2 
7.3 
7.4 
7.5 
7.6 
7.7 
Culture 
Stigma 
Mining Company - Community Relationships 
Social Support and Underminin~ 
Social Influence 
Economic Factors 
Conclusions 
CHAPTER EIGHT - Responses of Organisations 
8.1 
8.2 
8.3 
8.4 
8.5 
8.6 
8.7 
Prior to 1991-1992 
Responses after 1991-1992 
The_ Committee 
Perceptions of Risk 
Conflicting Messages about Risk 
Responsibility 
Conclusions 
viii 
67 
70 
75 
77 
95 
99 
104 
105 
108 
110 
111 
113 
132 
138 
142 
143 
144 
146 
155 
156 
157 
162 
166 
167 
173 
177 
181 
185 
188 
190 
192 
193 
195 
210 
214 
215 
216 
217 
. 
CHAPTER NINE -The Retrenchments: Cumulative Effects 
9.1 
9.2 
9.3 
9.4 
The Retrenchments 
Comparison of Community Responses 
Cumulative Effects 
Conclusions 
CHAPTER TEN - Policy Implications 
10.1 Health Approaches 
10.2 Policy Recommendations 
10.3 Barriers to this Approach 
CHAPTER ELEVEN - Conclusions 
11.1 Model ofthe Community Response Process 
11.2 Implications of Findings 
11.3 Future Research Directions 
11.4 Community Responses to Chronic Environmental 
Lead Contamination in Broken Hill, New South 
Wales 
APPENDICES 
Appendix 1 - Behavioural Guidelines 
Appendix 2 - Results of Scientific Studies 
Appendix 3 - Resident Interviews 
Appendix 4 - Issues to Guide Interviews with Organisations 
Appendix 5 - Coding Framework 
Appendix 6 - Information for Health Educator 
Glossary of Terms 
REFERENCES 
List of Maps 
1 Broken Hill, New South Wales 
ix 
220 
221 
241 
243 
247 
249 
250 
251 
257 
259 
260 
266 
268 
269 
271 
272 
274 
278 
283 
284 
286 
287 
289 
4 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
List of Tables 
Perception Processes 
Costs of Coping with a Stressful Event 
Technical and Political Approaches to Social Impact Assessment 
Economic, Social and Political Indicators 
Positivist and Naturalistic Approaches 
Town Population 1883 to 1987 
Birthplace (Countries), 1991 
Age Left School, Persons Age 15 Years or More (1991) 
Qualification (Highest) Level, Persons Under Age 15 Years 
or More (1991) 
Occupation ofLocal Men (1991) 
Women in the Workforce 
Occupation of Local Women (1991) 
Components of Cognitive Coping Responses 
Annual Blood Lead Survey Results 
Components of Participants' Behavioural Responses 
Summary of Social Setting Mediating Factors 
Summary of Mediation of Organisational Responses 
Policy Implications: Principles and Strategies 
X 
16 
19 
30 
32 
43 
78 
79 
80 
80 
96 
98 
98 
139 
149 
162 
191-
219 
252 
1 
2 
3 
4 
5 
6 
List of Figures 
Mandala of Health Model 
Social Context of Health and Illness 
Environment - Economy - Community Relationships to Health 
Social Process Model 
Theoretical Framework 
Community Responses to Chronic Environmental Lead 
Contamination in Broken Hill, New South Wales 
xi 
23 
23 
24 
27 
39 
261 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
List of Boxes 
General Attributes of Hazards that Influence Risk Perception 
and Acceptance 
Categorisation of Environmental Hazards 
Social Organisation Model - Interacting Components 
Fieldwork Program 
Characteristics of Resident Interviewees 
Organisations Interviewed 
Components of Socially Constructed Beliefs 
Participants' Beliefs about Sources 
Behavioural Coping Strategies 
Changes Initiated by Parents to Reduce Lead Exposure 
Social Setting Mediating Factors 
Cumulative Impacts of Retrenchments and Chronic 
Environmental Lead Contamination 
xii 
20 
21 
34 
49 
51 
56 
115 
121 
143 
154 
167 
243 
Chapter 1: 
Introduction 
1.1 Lead Contamination 
Lead has been mined, smelted, manufactured and used since prehistoric times, and 
acute lead poisoning from occupational and environmental sources has been 
recognised since classical times. There was a marked decline in the prevalence of 
industry-related lead poisoning following change in work environments after the 
industrial revolution. Poisoning of children from leaded paint was recognised in 
Queensland in the 1890s. Since then, the biophysical health effects of lead exposure 
continue to be studied. 
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Lead affects virtually every system in the body. Once absorbed, lead goes into the 
blood, soft tissues and mineralising systems such as bones and teeth. Lead has been 
found to be particularly harmful to the developing brain and nervous system of 
foetuses and young children. Very severe lead exposure (lead poisoning) in children 
(80 micrograms of lead per decilitre of blood (ug/dL) or more) can cause coma, 
convulsions, and even death. Lower levels can have adverse effects on the central 
nervous system, kidney, and ha~matopoietic (blood) system. Blood lel:!d levels as . 
low as 10 ug/dL have been found to result in decreased intelligence and impaired 
neurobehavioural development, decreased stature or growth, decreased hearing acuity 
and decreased ability to maintain a steady posture (Centers for Disease Control, 
1991). 
Over the past few years, biophysical health effects of blood lead levels as low as 10 
ug/dL has become a major health issue at international, national, state, and local 
levels. There is a large and expanding body of International literature on the 
biophysical health effects of relatively low levels of lead exposure (see Smith eta/, 
1989; Centers for Disease Control, 1991; Alperstein eta/, 1991; Needleman, 1992; 
Tesman and Hills, 1994). Potential sources of exposure have also received 
considerable attention (see for example Australian Consumer's Association, 1995). 
In Australia, there has been a recent increase in public concern and media coverage 
about biophysical health effects of relatively low levels of lead contamination from 
sources including air, food, water, waste water, soil and dust, petrol, paint, mining 
and smelter activities, and lead industry. Community-based groups have 
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concentrated their efforts on both local environmental lead issues, and at national and 
international levels. Lead risk reduction strategies have been implemented in 
Australian communities for over 10 years, beginning with the precedent setting Port 
Pirie Lead Implementation Program which began in 1984 (Maynard et al, 1993). 
Australian scientists have met to discuss this problem on several occasions, including 
at the Australian/International Meeting on Non-Occupational Exposure to Lead held 
in October 1992, and the First International Lead Abatement and Remediation 
Conference in June 1994. In early 1993, the National Health and Medical Research 
Council commissioned a risk assessment and analysis of economic, social and 
environmental impacts of reducing lead exposure, which included public workshops 
(Berry eta/, 1993). In June 1993, the National Health and Medical Research Council 
reduced the national 'level of concern' for lead from 25 micrograms of lead per 
decilitre of blood (ug/dL) set in 1987, to an Australian blood lead goal of 10 ug/dL, 
and a target of less than 5% of 1 to 4 year olds to have blood lead levels above 15 
ug/dL in 1993. 
1.2 Lead Contamination and Retrenchments in 
Broken Hill, NSW 
The Australian mining-based city of Broken Hill, New South Wales (see Map 1) is 
currently in the process of dealing with chronic environmental lead contamination. 
Biophysical health effects of lead exposure have been a concern in Broken Hill since 
the early days of mining (Blainey, 1968). Concerns about lead poisoning of miners 
played an important role in major strikes of 1892 and 1919-20. In the early 1920s, a 
Technical Health Commission Inquiry was held into occupational health issues of 
mine workers, including lead poisoning. The Commission's findings confirmed that 
working cond~tions encouraged the development of lung diseases and lead poisoning 
in long-term mine workers. As a result, workplace controls and compensation of 
workers were introduced, and the health of mine workers improved considerably 
during the 1920s and 1930s. 
. 
In the 1970s and 1980s, concern changed from lead poisoning of mine workers, to 
the potential effects of relatively low levels of lead exposure on children from 
environmental lead contamination in the community. Community concern was 
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sparked by dust from open cut mining and the reworking of tailings dumps, which 
began in the mid 1970s. A small group of residents had dust samples assayed, 
prepared and circulated a petition, obtained media coverage, contacted government 
ministers and agencies, and held meetings with mines inspectors (Renton, M. pers. 
comm. 1994). State and local government agencies investigated a potential problem 
by conducting blood lead tests and environmental surveys. The results of the State 
Pollution Control Commission's survey of air and dust lead did not identify 
unacceptably high environmental lead levels. However, at the end of 1981, the 
results of a Broken Hill City Council survey of rainwater tanks, which were a main 
source of drinking water for some residents, showed that over half of the sample had 
lead levels above the World Health Organisation standard (0.05 mg/dL). The results 
of a 1992-1993 New South Wales Department of Health blood lead survey of a 
sample ·of adults and older children indicated that there "is no problem of excessive 
lead absorption for the non-occupationally exposed populations", based on a 
National Health and Medical Research Council 'level of concern' of 30 ug/dL (AGC 
Woodward-Clyde, 1993). 
In 1983-84, environmental lead contamination became a public issue in Port Pirie, 
South Australia where the ore from Broken Hill mines is smelted. The mean blood 
lead level of Port Pirie children in the first round of testing conducted in 1984/85 was 
19.5 ug/dL (Maynard eta/, 1993). The Port Pirie Lead Implementation Program was 
initiated in response to these test results. The program focused initially on children 
with elevated blood lead levels, and then on decontamination of the most 
contaminated areas of the city. Education and revegetation were also used (see 
Maynard eta/, 1993). In Broken Hill, there was considerable media coverage of the 
Port Pirie experience. In 1986, the results of a survey of blood lead levels in dogs 
indicated that_dogs from Broken Hill had higher lead levels than those from Port 
Pirie, and approximately 14% of dogs sampled from Broken Hill had lead poisoning 
(Koh and Babidge, 1986). 
In March 1991, a local geologist released the results of his survey of ceiling dust in a 
sample of Broken Hill homes, which were found to contain high levels of lead. 
These results received considerable media coverage. In April, a steering committee 
6 
. 
was established upon the directive of the Minister for Minerals and Energy. It had 
representatives from the Department of Mineral Resources, Broken Hill City 
Council, Department of Health, Pasminco Mining Broken Hill, Minerals, Mining and 
Metallurgy Ltd (later Normandy Poseidon), State Pollution Control Commission 
(later the NSW Environment Protection Authority), and a community representative. 
In late 1991, the Regional Public Health Unit began a blood lead survey of 899 local 
children aged 0-4. 
Initial results of the blood lead level survey were released at a public meeting in 
October 1991. They showed that thirty percent ofthe children tested had blood lead 
levels of more than 25 micrograms oflead per decilitre of blood, the National Health 
and Medical Research Council 'level of concern' at that time. The meeting also 
identified 'high lead risks'. Geographically, the highest lead risk areas of Broken 
Hill were identified as South Broken Hill and Railwaytown 1• Children in old houses, 
and those whose parents worked at the mine were also identified as 'high lead risk'. 
Final results of the survey, which were released in February 1992, reported that 
20.3% of children tested had blood lead levels higher than 25 ug/dL2• The mean 
blood lead level was 18.1 ug/dL. The test results received a considerable amount of 
media coverage, both locally and nationally. 
In the few months following the release of these results, information about the 
biophysical effects of relatively low levels of lead exposure was made available 
through the media and Public Health Unit staff. Parents whose children had lead 
levels higher than 25 ug/dL were given a list ofsuggested 'behavioural guidelines' 
by the Public Health Unit. These guidelines include childrearing and house cleaning 
practices, and home addition or improvements which should be used to reduce 
children's-blood lead levels (see Appendix 1). Public Health Unit staff conducted an 
environmental sampling program of the soil of the child's play areas, vacuum dust, 
Results of further testing, and in particular the results of the AGC Woodward Clyde consultancy 
conducted in 1993, indicate that lead contamination is widespread in the community. 
2 The National Health and Medical research council revised this level of concern in 1993. It was 
changed from 25 ug/dl, to an Australian blood lead goal of 10 ug/dl, and a target of less than 5% 
of 1-4 year olds above 15 ug/dl. 
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indoor and outdoor flaking paint, ceiling dust, drinking water and rainwater, to 
identify potential sources of children's lead exposure. Children's blood lead level of 
above 60 ug/dL carries clinical recommendations for the use of chelation therapy (see 
glossary of terms). Residents responded to the information about the leae 
contamination in Broken Hill with varying degrees of perceived threat and coping 
strategies. Some residents appeared to be very concerned, while others questioned 
the existence of a hazard. 
This study commenced in May 1992, to explore the 
community responses to the chronic environmental 
lead contamination in Broken Hill. 
During this study, blood lead testing of children continued (see Chapter 8 for a 
complete listing of organisation responses, and Table 14 for results of the annual 
blood lead survey). Appendix 2 outlines the results of blood lead and other surveys, 
and studies conducted during this study period. The results of a consultancy 
commissioned by the local environmental health committee (AGC Woodward-Clyde, 
1993) concluded that the prime cause of the higher than average blood lead levels in 
Broken Hill is the occurrence of high lead concentrations in soils and dusts derived 
from natural erosion of the Broken Hill orebody and mining industry activity. 
Importantly, the extent to which the exposure from orebody lead is a consequence of 
mining activities or naturally distributed lead was not determined by the consultants. 
Other sources of children's lead exposure include paint and gasoline exhaust. The 
major routes of exposure of lead were identified as through ambient air, soil and 
dusts. In addition, in contrast to earlier findings, the consultants concluded that the 
lead contamination was widespread in the community. 
Current theory and practice in social impact assessment recognises the possibility of 
'cumulative impacts', whereby impacts from a number of changes interact over time. 
This was the case in Broken Hill, where one year after the February 1992 release of 
the results of the Public Health Unit's blood lead level survey, Broken Hill 
experienced a significant change in the local mining industry. Pasminco Broken 
Hill's Northern Operations closed, and the Southern Operations were restructured in 
February 1993. As a result, 500 mine workers were retrenched, thus reducing the 
mine workforce to 846. 
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Despite a considerable amount of research on the biophysical health effects of lead 
exposure, and the implementation of related policies and programs, there has not 
been an in-depth examination of community and organisational responses to lead 
contamination, nor to other non-biophysical effects of chronic environmental lead 
contamination. Different communities may respond differently to similar threats 
(see for example Blishen et a/,1979; Fitchen eta/, 1987; Elliott eta/, 1993; Dunn et 
a/, 1994). Community members respond to their perception and interpretation of the 
lead contamination, the nature of official interventions, and their own coping 
strategies (for example social support). The nature of the community response 
process affects the resulting outcomes. Without understanding how and why 
community responses differ, there is a danger of assuming that all communities 
affected can be treated in the same way. The success of an intervention program will 
depend, in part, on the extent that it reflects the c()mmunity response process, 
including factors such as cultural, social, economic, and political characteristics 
which shape the response process (see Chapter 2). There has not been any evaluation 
of lead contamination related health organisation intervention programs, beyond their 
effects on reducing blood lead levels (Heyworth, 1990; Maynard eta/, 1993; Terra 
Graphics Environmental Engineering, 1993). 
In addressing this lack of understanding of the community and organisational 
responses and resultant effects, which is necessary for policy development, this study 
also contributes to theoretical knowledge concerning social impacts. Lead 
contamination is one of an increasing number of environmental hazards. The results 
of this study contribute to our understanding of how individuals, organisations and 
communities respond to a broad range of environmental hazards, from sudden 
disasters (such as floods or earthquakes), to chronic contaminants (such as toxic 
chemicals or air pollution). It makes a particular contribution to our relatively little 
understanding of how communities respond to widespread chronic environmental 
contaminants (for example see Couch and Kroll-Smith, 1991; Paton, 1992). 
This study's theoretical significance includes its in-depth exploration of how the 
community responded and what factors affected responses, thus illuminating why 
communities respond differently to similar threats. The examination of how the 
retrenchments interacted with community responses to lead contamination is also 
theoretically significant (Cohen eta/, 1986; Beckwith, 1993). Thus this study can 
make a significant contribution both in terms of contributing to an understanding 
which is needed in order to deal with lead contamination in Broken Hill in practice, 
and by extending our theoretical understanding of how communities respond to 
chronic environmental hazards. 
This thesis argues that it is important to understand the 
nature of the community response process, including 
resultant outcomes, in order to develop· and implement 
appropriate and effective interventions. This should.be 
based on an exploration of the cognitive and 
... behavioural coping responses, and interactions with 
effects of other significant community threats, the 
nature of the. community social context, official 
interventions, as well as the characteristics of 
individuals and the contamination itself. 
1.3 This Study 
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The main aim of this research was to approach an understanding of the community 
responses to the chronic environmental lead contamination in Broken Hill, Australia, 
a city which is also dealing with mining industry retrenchments. Three research 
questions formed the basis of the research: 
• How haS the Broken Hill community, including residents and organisations, 
responded to the chronic environmental lead contamination? 
• What factors. mediate the community response process and outcomes, and 
how? 
And lastly, 
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• How can the results of this study contribute to the development of policies and 
programs which assist the response processes of communities and community 
members? 
I chose this study for several reasons. In May 1992, the Broken Hill community's 
public awareness of the chronic environmental lead contamination hazard and 
biophysical health effects of relatively low levels of lead was recent; the community 
was very much in the midst of the process of dealing with the threat. The local, and 
indeed state and national policy response to biophysical health effects of relatively 
low levels of lead contamination was in its early stages. Following my initial 
contact with representatives of the New South Wales Public Health Unit and a local 
community group, I concluded that the study would have practical, as well as 
theoret~cal contributions - indeed, it was both needed and welcomed. In addition, 
Broken Hill's important role in Australia's development, and its own unique history 
make it an important and interesting research focus. 
1.4 Thesis Structure 
Chapter 2 presents the theoretical framework which provides a basis for 
interpretation of this thesis. In keeping with the need to understand the complexity 
inherent in the research topic, the framework draws from a range of disciplines and 
sub-disciplines. A literature review was not included in a separate chapter. Theory 
and literature are woven throughout the thesis, reflecting the fact that the entire 
research process involved a constant interaction between data, literature and theory. 
Chapter 3 describes the methods, including the approach and the specific techniques 
which were used in the research. During this study, I spent nine months living in 
Broken Hill, over six visits of varying lengths between July 1992 and November 
1995. This in-depth study used multiple qualitative data collection methods, 
including in-depth interviews with residents and representatives of organisations, 
participant observation, and group discussions. Evidence gained through these 
techniques was supplemented by a review of historical and other relevant materials, 
media coverage, and local demographics. The extent of fieldwork in Broken Hill 
enabled the development of relationships with community residents, and was 
appropriate to the sensitive nature of the research topic (see Chapter 3). 
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Chapters 4 to 9 examine components of the theoretical framework presented in 
Chapter 2. Chapter 4 presents a description of the nature of the Broken Hill 
community. It explores the physical, social, economic and political aspects of the 
community, and concludes with a discussion of the community's resilience to threats. 
Chapters 5 and 6 divide the interactive community response process into cognitive 
and behavioural coping strategies. Chapter 5 explores residents' perceptions of 
relevance, acceptance, and socially constructed beliefs about the lead contamination 
including perceptions of its controllability. It also examines residents' identification 
of responsibility for the cause and solution of children's lead exposure. Chapter 6 
explores residents' behavioural responses- seeking information, discussing, using 
interventions, moving house, limiting family size, and public activism. 
Chapter 7 focuses on how aspects of the social setting, including cultural beliefs and 
values, stigma, relationships between the mining company and the community, social 
support and social undermining, social influence and economic factors mediated the 
community response process. Chapter 8 presents the responses of organisations 
(including state and local government agencies, mining companies, unions, and the 
local key stakeholder committee) to the lead contamination. It also explores impacts 
on these organisations, and how responses of organisations interacted with the 
community response process. Chapter 9 briefly describes responses to the mining 
industry retrenchments. It highlights the nature,of community coping styles through 
a comparison of responses to the two threats. It then explores how responses to the 
retrenchments interacted with the community response to environmental lead 
contamination, in a cumulative manner. It is important to note here that I 
intentionally examine the factors which comprise these components separately, with 
the aim of achieving an in-depth understanding. Also note that there is considerable 
interaction between these separate chapters, and some analysis of mediating factors 
also occurs in Chapters 5 and 6. These data analysis chapters draw from a range of 
theory and literature which offers insight into the nature of community responses to 
chronic environmental lead contamination. 
Chapter 10 outlines policy implications ofthe results ofthis study. Chapter 11 
concludes this thesis with a discussion of the model of community responses to 
chronic environmental lead contamination in Broken Hill, NSW. It also examines 
the theoretical and practical contributions of this study, and highlights areas for 
fUrdherresearch. 
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Chapter 2: 
Theory 
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This chapter presents a review of theory which contributes to the theoretical 
framework designed to underlie this thesis. The framework draws together theory 
from environmental stress and coping, social impact assessment and public health, 
and a model of community responses to environmental contamination. Theory which 
relates to specific aspects of the community response process is presented in later 
chapters. Firstly, environmental stress and coping theory, and related risk perception 
and health theory is reviewed. Next, section 2.2 reviews a model of community 
responses to environmental contamination. The subsequent two sections review 
relevant social impact assessment and new public health theory. Lastly, section 2.5 
presents the synthesis of relevant theory into a theoretical framework. 
2.1 Environmental Stress and Coping 
Much research on responses to, and psychosocial effects of environmental hazards 
draws from the environmental stress and coping literature. Environmental stress has· 
been defined as 
the process by which environmental events or forces, called 
stressors, threaten an organism's existence and well-being and by 
which the organism responds to this threat (Baum et al, 1982: 15). 
Within the environmental stress and coping literature, responses to environmental 
stressors can be divided into biophysiological and psychological. Selye' s (1956) 
seminal research illuminated the biophysiological stress response process. He 
explored the General Adaptation Syndrome which involved a response process of 
alarm, reaction, resistance and exhaustion. The psychological model, which is based 
on the assumption that stress arises out of a person's perceptions and relationship to 
their environment (Cohen et al, 1986), is more relevant to this study. 
Lazarus and Folkman's (1984) model has been very influential. It presents an 
individual level model of psychological stress. They define psychological stress as 
a particular relationship between the person and the environment 
that is appraised by the person as taxing or exceeding his or her 
resources and endangering his or her well-being (Lazarus and 
Folkman, 1984: 19). 
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Stress is thus a relationship between the person and the environment, not a part of the 
person or the environment, a stimulus or response. The relationship between the 
person and the environment is dynamic - it is constantly changing and is bidirectional 
(Folkman, 1984). The main components of their model are: perception, coping, and 
mediating factors. It focuses on personal (individual) and situational mediating 
factors which affect the coping process. It suggests that stress occurs when a person 
appraises a situation as threatening or challenging and when they perceive that they 
cannot adequately cope with it. The Lazarus and Folkman model is relevant, but not 
sufficient for a theoretical framework for this study, for several reasons. Most 
importantly, their model takes an individual level of analysis, as compared to this 
study's focus at the community level. Its focus on individual and situational 
mediating factors ignores the social context within which individuals are located. It 
also does not consider potential negative effects of coping. Thus while the model is 
not taken as a whole, the concepts of appraisal, reappraisal, emotion-focused and 
problem-solving coping, and mediating factors are useful for this research. 
2.1.1 Perception 
The Lazarus and Folkman (1984) model partitions perception responses into three 
stages: primary appraisal, secondary appraisal and reappraisal (see Table 1). At the 
primary appraisal stage, the individual appraises the nature and degree of threat, 
harm or challenge that a stressor presents. They identify three kinds of primary 
appraisal as: irrelevant, benign-positive, and stressful which is separated into 
harm/loss, threat, and challenge. Secondary appraisal reflects perceptions of 
resources or abilities to cope with the situation, namely what coping options are 
available, the likelihood that a given coping option will accomplish what it is 
supposed to, and the likelihood that the person can apply a particular strategy or set 
of strategies effectively. Primary and secondary appraisals interact in shaping the 
nature of the coping response. Reappraisal occurs when the stages of primary and 
secondary appraisal are repeated as the perception of the environment or available 
coping resources change over time. Reappraisal, which is part of the perception 
process, is also an emotion-focused coping method (see section 2.1.2). Indeed, as 
Folkman (1984) notes, many coping strategies can function as appraisals because 
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they shape the meaning or significance of an ~vent; and many forms of appraisal can 
have a coping function in that they help regulate stress. Thus perception and coping 
have related functions. 
Appraisal Stage 
Primary 
Secondary 
Reappraisal 
2.1.2 Coping 
Table 1: Perception Processes 
Process 
Determining whether a situation 
poses a threat, challenge, or 
potential harm or loss 
Evaluating resources in order to 
determine whether one can cope 
with the situation 
Determinant Factors 
Perceived features of the 
stimulus situation 
Psychological structure of the 
individual 
Perceived availability of coping 
resources from either within 
the individual or from the 
environment 
Repetition of primary and Change in the situation or 
secondary appraisal as perception person 
of the stress or available resources 
changes over time 
Adapted from Lazarus and Folkman (1984) 
The concept of coping is based on the assumption that people are actively responsive 
to forces that impinge upon them (Pearlin and Schooler, 1978). Lazarus and 
Folkman (1984:141) define the coping process as 
constantly changing cognitive and behavioural efforts to manage 
specific external and/or internal demands that are appraised as 
taxing or exceeding the resources of the person. 
Coping strategies ate distinguished as problem-focused and emotion-focused 
(Lazarus and Folkman, 1984). Problem-focused strategies involve changes in the 
situation to reduce aversive outcomes, and emotion-focused coping strategies alter 
emotional responses to the negative situation. The reappraisal process mentioned in 
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section 2.1.1 is an emotion-focused coping strategy which causes a change in the way 
a situation is perceived, without changing the objective situation. Other emotion-
focused coping strategies do not change the meaning of the event, and control the 
stress after it has occurred. People often use emotion-focused and problem-solving 
coping concurrently, to deal with the external and internal demands posed by real 
situations. Coping thoughts and actions differ according to which situational 
demands are being attended to at any one time. Problem and emotion-focused 
coping can facilitate or impede each other in the coping process. Either coping 
strategy can involve information seeking, direct action, or palliative activity. 
Coping is a complex, dynamic process which changes over time and varies between 
people. 
Wohlwill's (1974) adaptation theory may also be relevant to this study. This theory 
focuses on an individual's emotional response to stimulation in the environment, and 
behavioural adaptation responses to potential or actual environmental stimulation. 
Wohlwill (1974:134) defines adaptation as 
a quantitative shift in the distribution of judgemental or affective 
responses along a stimulus continuum, as a junction of continued 
exposure to a stimulus. 
Adaptation is distinguished from adjustment, which is defined as 
a change in behaviour which has the effect of modifying the 
stimulus or stimulus conditions to which the individual is exposed 
(Wohlwill, 1974:135). 
This distinction between adaptation and adjustment is useful for conceptualising the 
nature of coping responses. This theory also considers the negative costs of 
adaptation. It also notes that the way an individual responds to environmental 
stimulation depends on their frame of reference, which reflects the individual's 
experiences. Despite these useful contributions, adaptation level theory is less 
detailed than environmental stress and coping theory on the psychological process 
and outcomes. 
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2.1. 3 Outcomes 
Drawing from the health literature, the concept of positive health and well being is 
useful for the theoretical framework which guides this study. In 1948, the World 
Health Organisation defined health as a state of complete physical, mental and social 
well being, and not only the absence of disease. In 1986, the first international 
conference on health promotion in Ottawa adopted a "charter for action to achieve 
health for all by the year 2000 and beyond", which reaffirms the importance of 
seeing health in positive holistic terms, as a resource for everyday life, with social, 
spiritual and physical dimensions. Brown ( 1993) provides a useful distinction: 
A disease-based logic is based on the past and the particular -
what happened to produce this disease? A health-based logic 
considers the future and the potential - what are the optimum 
conditions we are able to achieve? 
Lazarus and Folkman ( 1984) identify three interrelated kinds of outcomes which are · 
consistent with the well-being definition of health. These are: 
• functioning in work and social living; 
• morale or life satisfaction; and 
• somatic (physical) health. 
They distinguish three definitions of social functioning as "the ways (in which) the 
individual fulfils his or her roles, satisfaction with interpersonal relationships, or in 
terms of the skills necessary for maintaining roles and relationships" (Lazarus and 
Folkman 1984:223). Morale relates to how people feel about themselves and their 
conditions of life. 
Cohen et ill (1_986) provide a useful extension to the Lazarus and Folkman (1984) 
model in the area of negative effects of coping. They argue that secondary coping 
effects may occur as a result of successful, unsuccessful, or passive coping responses 
(Table 2). Edelstein (1988) distinguishes between 'lifestyle' and 'lifescape' effects 
of residential toxic exposure. 'Lifestyle' refers to people's normal behaviours, 
"people's way of living, including their pattern of activities and relationships and 
props needed 
19 
. 
Table 2: Costs of Coping with a Stressful Event 
Successful Coping 
Cumulative fatigue effect 
Coping side effect 
Overgeneralisation of a coping 
strategy 
Unsuccessful Coping 
Cumulative fatigue effect 
Coping side effect 
Helplessness 
Passivity in the face of 
stressful events 
Mechanism 
Adaptive processes drain one's 
cognitive (psychic) energies. 
When coping behaviours, 
which were successful in 
ameliorating the possible 
effects of the stressor, are 
detrimental to individuals in 
other ways. 
A strategy employed to cope 
with a stressor persists even in 
situations where a person is 
not confronted with the 
offending stressor. 
Adaptive processes drain one's 
cognitive (psychic) energies. 
When coping behaviours, 
which were employed in an 
attempt to ameliorate the 
possible effects of the stressor, 
are detrimental to individuals 
in other ways. 
When an expectation that one 
cannot effectively cope with a 
stressor persists even in 
situations where coping is 
possible. 
One does not engage in any 
coping behaviour. 
Source: Cohen et al (1986:21) 
Effects 
Poststress deficits in task 
performance, poststress 
insensitivity towards others, and 
increased deficits over time on 
demanding tasks performed 
under stress. 
Physiological effects that are 
above the level efficient for the 
body's metabolic needs. 
Possible interference with health 
maintenance behaviours. 
Deleterious effects on task 
performance, interpersonal 
behaviour, and health 
maintenance behaviour occur to 
the extent that the coping 
responses are inappropriate in 
other situations in which they are 
employed. 
Poststress deficits in task 
performance, poststress 
insensitivity toward others, and 
increased deficits over time on 
demanding tasks performed 
under stress. 
Physiological effects that are 
above the level efficient for the 
body's metabolic needs. 
Possible interference with health 
maintenance behaviours. 
Undermines motivation to 
initiate further instrumental 
responses, interferes with 
learning that other outcomes are 
controllable, causes depression 
of mood, possibly results in a 
level of underarousal. 
When not responding is a chosen 
(preferred) state, there are no 
secondary effects. When not 
responding is not the preferred 
state, effects associated with 
helplessness are expected. 
to sustain these activities" (Edelstein 1988: 11). 'Lifescape' refers to people's 
understanding of the environment, "how they think about themselves, their families, 
and their world" (Edelstein 1988:43). 
2.1.4 Mediating Factors 
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Recent research on responses to environmental hazards extends Lazarus and 
Folkman's (1984) model which focuses on personal and situational mediating 
factors. Taylor eta/ (1994) provide a useful distinction of four categories of 
mediating factors. The first is characteristics of the environmental stressor. Otway 
and von Winterfeldt (1982) identify negative attributes ofhazards that influence risk 
perception and acceptance (see Box 1). 
Box 1: General Attributes of Hazards that Influence Risk 
Perception and Acceptance 
Involuntary exposure to a risk 
Lack of personal controlover outcomes 
Uncertainty abOut probabilities or consequences of exposure 
Lack of personal experience with the risk (fear of unknown) 
DiffiCulty in imagining risk exposure 
Effects .of exposure delayed in· time 
Genetic. effects of exposure (threatens future generations) 
Infrequent but catastrophic accidents ('kill size•) 
Benefits nothighly visible 
Benefits go to others (inequity) 
Accidents caused by human failure rather than natural causes 
Source: Adapted from Otway and. von Winterfeldt (1982). 
Slovic (1987)-identifies three types offactors which relate to people's perceptions of 
and attitudes towards a hazard. The first, 'dread risk' relates uncontrollability, dread 
(or fear), catastrophic potential, fatal consequences, and the inequitable distribution 
of risks and benefits. A second, 'unknown risk' relates judgements ofthe 
observability of risks, whether or not the effects are delayed in time, the familiarity 
of the risk, and whether the risks are viewed as known to science. The third factor 
relates to the number of people exposed. Evans and Cohen ( 1987) categorise types 
of environmental threats along eight dimensions (Box 2). 
Box 2: Categorisation of Environmental Hazards 
• The degree to which a stressor is perceptually salient or easily identifiable or 
noticeable; 
The type of adjustment required by the environmental condition; 
• The value or valance of events, whether one gains or loses; 
• Degree of controllability over an environmental stressor; 
• The predictability of threats; 
The necessity an4 impoztan.ee of the source of the stressor; 
• Whether the source of the stressor is tied to human behaviour (caused by the 
behaviour of individuals); and 
• The duration and periQdicity of environmental threats, Duration has two 
dimensions • the extent of previous personal history with: the stressor, and the 
length .of current exposure to this conditiQn; ·Periodicity refers to the regularity 
or predictability of the stressor as well as its continuity. 
Adapted from Evans and Cohen ( 1987) 
21 
The second mediating factor is characteristics of the individual. A significant 
amount of research focuses on the mediation of characteristics such as a person's age, 
gender, occupation, length of residence or other demographic information. For 
example, Cohen et a/ ( 1986) note that air pollution is considered a more serious 
problem by more affluent members of highly industrialised communities, females, 
people with pre-existing respiratory diseaset unadapted populations (ie. newcomers 
to poor air quality) and those who have little or no direct economic tie to major 
pollution sources. A person's general beliefs about self-efficacy or mastery has also 
been found to be a significant mediator (Folkman, 1984). 
Characteristics of the social network or 'social setting' have also been found to be 
significant mediators. The concept of social support has been researched from within 
a range of disciplines (see for example Cohen and Wills, 1985; World Health 
Organisation, 1992). Cohen and Wills ( 1985) provide a useful comprehensive 
review of the role of social support, and conclude that social support acts as a 
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significant mediator in the stress process, both through direct effects, and by acting as 
a buffer. The buffering model proposes that support is related to well-being 
primarily for people under stress. Thus support provides resources in times of need. 
The direct effects of social support are the benefits of being embedded in a network 
of social relationships or regular social interaction. Felton and Shinn (1992) extend 
this individual focus of social support through their exploration of social integration, 
the role of groups and settings as network members, and characteristics of social 
networks. Recent research also explores the effect of a lack of social support on 
community responses to environmental hazards (see for example Edelstein, 1988; 
Brown and Mikkelsen 1990). 
Lastly, Taylor eta/ (1994) distinguish characteristics ofthe wider community system 
which can act as mediators. This category includes the nature of political and 
economic systems and influence of the media. The New Public Health provides a 
similar concept of the 'environmental context' in which people live (WHO, 1992). 
As Hancock and Perkins' Mandala of Health model (see Figure 1) indicates, the 
eJ;lvironmental context includes the social and physical environment (Hancock, 
1993). The Ottawa Charter for Health Promotion (1986) notes that health is affected 
by environmental, biological, behavioural, social, economic, political and cultural 
factors. 
Legge (1989) presents a framework for understanding health and illness in a social 
context (see Figure 2). This model provides the insights that people's health 
behaviours reflect their life experiences and that their life experiences are determined 
by broader institutional structures, cultural forces and social relations. The 
framework also encompasses the health impact of various cultural influences, and 
points to ways in which these cultural influences express, and determine, social 
relations and institutional structures. The model also indicates how action-responses 
at the personal, local and community level will express, and may influence, broader 
social relations and institutional structures. 
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Figure 1: Mandala of Health model 
Source: Health, Human Development and the Community Ecosystem: Three Ecological Models", 
by T. Hancock. Reprinted by permission ofT. Hancock. 
Figure 2: Social Context of Health and Illness 
INSTITUTIONAL 
STRUCTURES 
(government, BHP, 
the family, etc.) 
/ 
PERSONAL 
RESOURCES 
EXPERIENCES 
RELATIONSHIPS 
ACTION 
SOCIAL RELATIONS 
(gender, class, ethnicity, age, etc.) 
IDEOLOGY 
AND 
CULTURE 
Source: "Community Development in Health- The Victoria Experience", by D. Legge. 
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Another useful model (see Figure 3) moves beyond the individual focus, showing 
how the environment, economy and community are interrelated and related to health 
(Hancock 1992). To quote Hancock (1992: 14 ), 
for good health, people need an environment that is viable, an 
economy that generates enough resources to enable them to be 
healthy, and a community that is convivial. The community needs 
to construct environments that are livable and to ensure the 
equitable distribution of resources while maintaining 
environmental sustainability. 
Figure 3: Environment- Economy- Community Relationships to Health 
Source: "Health, Human Development and the Community Ecosystem: Three Ecological Models", 
by T. Hancock. Reprinted by permission of T. Hancock. 
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. 
Legge (1991) argues that people's health is determined by: 
• access to important economic resources and social opportunities; 
• control over their lives and things that affect them; and 
• relationships with others which have quality, significance and meaning. 
Thus, individual and community well-being is determined by a broader range of 
factors than health care provision. Brown (1990) draws health and environment 
together through links between strategies of the Ottawa Conference on Health 
Promotion and the World Commission on Environment and Development. She notes 
that the World Commission on Environment and Development identifies links 
between poverty, social inequality and environmental degradation, and the WHO 
Charter for Health Promotion names a stable ecosystem and sustainable resources as 
prerequisites for .equitable social systems which can support the health of 
populations. 
Intervention programs and policies may also be significant mediators in a 
community response process. Recent community response to environmental hazard 
literature examines how responses of organisations (mainly government) affect 
community responses to environmental hazards (see for example Couch and Kroll-
Smith, 1985; Edelstein, 1988; and Brown and Mikkelsen, 1990). Residents' 
perception of inaction of organisations, inadequacy of action, or the length of time to 
act may create or increase residents' sense of frustration (Levine, 1982; Edelstein, 
1988; Hallman and Wandersman, 1992). In addition, organisational intervention 
may keep hazards from becoming a public issue (Reich, 1991 ). 
There is a growing literature on how risk communication affects risk perception. In 
Baird's (1986) study of a community affected by an arsenic emitting copper smelter, 
he concludes that there is not a clear relationship between people's level of 
information and reactions to risks. In contrast, Prince-Embury's (1992) study six 
years after the Three Mile Island disaster concludes that for those who attended an 
information seminar series, a resident's greater understanding was associated with 
slightly fewer psychological symptoms. Smith et al (1990) establish that a small 
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amount of information about radon appeared to result in higher risk perceptions and 
greater demand for additional information than those who received more extensive 
information. Thus the link between hazard information and risk perception is far 
from conclusive. There is also considerable evidence of contrasting risk perceptions 
between information providers and recipients (see for example Slovic, 1987; 
Weterings and Van Eijndhoven, 1989). In addition, recent health literature draws 
attention to limitations and indeed negative effects of biomedical (Epstein, 1979) and 
lifestyle (Short, 1990; Boothroyd and Eberle, 1990) intervention approaches to health 
problems. However, there is much less known about how specific environmental and 
health policies and programs developed to deal with a hazard mediate in the 
community response process (Taylor eta/, 1991; Syme, 1991). 
2.2 Community Responses to Environmental 
Contaminants 
Edelstein (1988) provides an important model of the social and psychological 
impacts of residential toxic exposure. The theoretical framework which guides his 
analysis is based on four postulates. The first is: 
The social and psychological impacts of toxic exposure involve 
complex interactions among various levels of society. They also 
differ across time and environmental context (Edelstein, 1988:9). 
Edelstein's 'social process model' (Figure 4), incorporates the fact that social and 
psychological impacts from toxic exposure result from the social context of the 
hazard, as well as the exposure itself. The model recognises that any complex event, 
such as toxic exposure, has impacts at various levels of society simultaneously, and 
over time. Accordingly, exposure will affect individuals, families and other 
relational groups (kinships and friendships), more formal organisations (institutions 
and organisations), the community, and the society. These levels interact, such that 
an individual's coping response (such as joining a community group) may have 
effects at the community level. The historical dimension incorporates the fact that 
individuals, groups, organisations, and communities are influenced by their histories. 
The environmental dimension reflects both the physical and social environments, 
which affect responses to toxic contamination. 
Figure 4: Social Process Model 
Cross Sectional Dimension 
Individual 
H 
i 
s 
t 
0 
r 
i 
c 
a 
I 
0 
m 
e 
n 
s 
i 
0 
n 
Source: Contaminated Communities: The Social and Psychological Impacts of Residential 
Toxic Exposure, by M. Edelstein. Copyright (c) 1988 by WestviewPress. 
Reprinted by permission of WestviewPress. 
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The second postulate is: 
These impacts not only affect how victims behave but how they 
perceive and comprehend their lives, in both the short and long 
term (Edelstein, 1988:9). 
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At each level of social process, one can distinguish between 'lifestyle' (our way of 
living or normal set of behaviours), and 'lifescape' (our assumptions which we use to 
understand the environment), both of which may be affected by toxic exposure. The 
third postulate is: 
Toxic exposure incidents are stressful, forcing victims to adopt 
some form of coping response (Edelstein, 1988:9). 
Stress occurs at all levels of social process. Stress-inducing threats may occur from 
physica1 stressors, realisation that an event may, or already has caused harm or loss, 
or varying degrees of challenge. Exposure to toxic contaminants may involve all 
three types of threats. Once recognised, a threat is appraised to establish its potential 
implications. If the threat is appraised as requiring further attention, the affected 
person or group must then consider alternative coping responses. Coping responses 
vary, depending on whether they are focused at controlling the disruption, or at 
influencing the source of the threat. The fourth postulate is: 
Contamination is inherently stigmatising and arouses anticipatory 
fears (Edelstein, 1988:9). 
Edelstein's (1988) postulates and social process model are applicable to this research. 
However, the nature of the toxic contaminant exposure from a landfill is different 
from the chronic environmental lead contamination which is the focus of this study. 
The lead contamination was not a sudden event, and indeed has been an issue 
throughout much of Broken Hill's history. Secondly, the environmental lead 
contamination is particularly ambiguous in terms of its perceived source, which may 
be 'natural' or 'human-made'. Lastly, Edelstein focuses on impacts of toxic 
exposure, while the present study focuses on the community responses to chronic 
environmental lead contamination in a community which is also dealing with mining 
industry retrenchments. 
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2.3 Social Impact Assessment 
Social impact assessment theory also explores social impacts of proposed or existing 
developments or hazards. The field of Social Impact Assessment can be traced back 
to the U.S. National Environmental Protection Agency 1969 legislation, and 
subsequent international development in the USA, Canada, Australia and New 
Zealand (Taylor eta/, 1990). The main roles of social impact assessment are the 
prediction of possible effects of proposed changes, and monitoring of changes while, 
or after they occur (Ross, 1990). Social impact assessments attempt to deal with a 
range of psychological, sociological, cultural and economic phenomena, and consider 
varying effects on different categories of local people and their families, and 
organisations. They may also include management or mitigation suggestions to 
minimise or compensate for adverse effects, and analysis of the social and 
environmental conditions of the people and areas likely to be affected (Ross, 1990). 
Social impact assessment and environmental impact assessment can be 
conceptualised as 'technical' and 'political' (Canadian Environmental Assessment 
Research Council, 1985; Craig, 1990) or 'participatory' (Taylor eta/, 1990). These 
approaches (see Table 3) have contrasting views of scientific knowledge, the roles of 
experts and the public, and the process (and desirability) of social change (Craig, 
1990). 
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Table 3: Technical and Political Approaches to Social Impact Assessment 
Technical Approach 
Emphasis is placed on the product rather than 
the process of SIA. 
It is influenced by the positivist approach to 
social theory and theory of democracy. 
The decision-making process is portrayed as 
being objective. 
Scientific evidence is seen as being objective and 
determinative. Experts have a predominant role 
in decision-making, as citizens are seen as 
'consumers' who are incapable of expressing 
ethical or practical concerns about the 
environment. 
It adopts the rationale of the industrial market 
society, with an emphasis on maximising the 
quantity of commodities and efficiency in the 
production process. 
There is a faith in technology as a means of 
curing environmental problems. 
Issues in the decision-making process are 
primarily identified as project specific (low 
level) and often relate to design and mitigation 
of environmental effects. 
The primary focus is on SIA methods rather 
than the 'ends' or broader social policy issues. 
Political Approach 
Emphasis is placed on community development 
and the decision-making process rather than 
product. 
It is influenced by critical social theories and the 
developmental theories of democracy. 
The decision-making process is portrayed as 
being value laden and political in character. 
Experts and scientific evidence are perceived to 
have some importance, but the ultimate 
determinant of policy is seen as value choice. 
It adopts a critical view of industrial market 
society with its growth imperatives and focuses -
on alternative economic and social strategies that 
may evolve less exploitive values towards the 
environment. 
There is an emphasis on socially useful and 
socially directed technology. 
Issues in the decision-making process tend to be 
identified as higher-level planning issues such as 
project need and alternatives as well as broad 
social strategies. 
Conflict over social values is perceived as the 
reality in environmental controversies, and 
demands are made for them to be debated and 
determined in a democratic manner. 
Attention is given to the historical and cultural 
context of the SIA. 
Source: Craig (1990:44) 
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The traditional or technical focus of SIA has essentially been a research exercise to 
predict the consequences of planned development, and to provide information to 
those making decisions (Canadian Environmental Assessment Research Council, 
1985; Corbett, 1990). The new 'political' or 'community development' approaches 
to SIA depart from a simplistic 'cause and effect' model to incorporate: 
• the features of a community as a social unit which help to avert, ameliorate or 
exacerbate potential impacts; and 
• the contribution of people's perceptions to their experiences of, and responses 
to the impacts (Ross, 1990). 
2.3.1 Community Resilience 
Several useful models attempt to understand how community characteristics relate to 
the experience of, and responses to impacts. The assumption is that some 
communities will have a greater ability than others to respond effectively to outside 
groups and organisations, and they will be able to influence the type, degree and pace 
of introduced change (Lane eta/, 1990). Blishen eta/'s (1979) 'socio-economic 
impact model for northern development' is based on the proposal that a community's 
strength, or resilience to impacts, is tied to processes that permit a sense of local 
economic opportunity, social bonding, and political control. Three community 
factors 'economic viability', 'social vitality' and 'political efficacy' relate to a 
community's resilience to impacts (see Table 4). Economic viability is defined as 
the ability of a community to create and maintain its own locally 
initiated and controlled system of material production, exchange 
and consumption at a level that provides sufficient opportunities 
for the adequate survival of members of the community (Blishen et 
al, 1979:35). 
They use scales to measure economic viability from highly dependent on, to highly 
independent of external economic initiatives. An economically viable community 
has a reasonable level of local economic initiatives and control of significant 
economic activities. Social vitality is defined as 
the process by which individuals become mutually bonded in 
reciprocal relationships of trust and obligation in order to share 
knowledge, obtain resources, and resolve mutual problems 
(Blishen et al, 1979:5). 
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Communities may range between a highly privatised, to a highly interactive 
environment. A socially vital community would draw upon social networks in times 
of need. Political efficacy is defined as 
the process by which a community creates and maintains some 
commonly accepted basis of power mobilisation and distribution 
(Blishen et al, 1979:35) 
This relates to community participation in determining, mediating, and negotiating 
social and economic initiatives and responses to impacts. Communities range from 
having very low, to very high levels of local participation. These factors are 
interrelated, and interdependent. A community's economic viability is dependent on. 
its social vitality or political efficacy, and political efficacy requires some degree of 
social vitality. 
Table 4: Economic, Social and Political Indicators 
Economic Viability 
economic base 
industry ownership and 
control 
market scope 
income 
occupational structure 
Social Vitality 
population 
education 
housing 
health 
welfare 
protection 
social pathology 
fiscal status 
communications 
leisure 
Political Efficacy 
political organisation 
community voluntary 
organisations 
government decision-
making bodies 
voting patterns 
Adapted from: Blishen et al (1979) 
Bowles ( 1981) also explores these three concepts, which shape the social 
consequences of impacting events. He describes a socially vital community as having 
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many collective social occasions and events which are well attended. Community 
members actively participate in organising and conducting such events. In addition, 
there are extensive social networks which provide assistance in times of need, and 
very few socially isolated people. Thus in a socially vital community, residents are 
able to organise themselves, their efforts, and resources for collective action. Social 
vitality also incorporates residents' satisfaction with local formal services. Bowles 
( 1981 :61) defines political efficacy as a community's 
relative capability to organise, mobilise resources, and act in an 
effective manner in dealing with either internal problems or 
external centres of power (or groups) which take actions having 
consequences for the community or its members. 
A viable local economy makes extensive use of local resources and maintains a 
diversity of economic activities (Bowles, 1981 ). 
Branch eta/ (1984) present a model based on the concept of community as both a 
social and political unit. It focuses on the importance of community resources, social 
organisation, and well-being for determining how the community and its residents 
will be affected by project inputs. Community social organisation refers to the 
structures and processes that organise how people in a community relate. The 
components of the model interact. Box 3 lists the components which interact with 
project inputs. 
Little and Krannich (1988) propose a similar model to guide SIA, which links with 
traditions of community sociology. Values are identified as a key dimension of the 
socio-cultural context in which impacts occur, since they shape the actions, attitudes, 
beliefs and perceptions residing in the community. Little and Krannich argue that 
people respond to four dimensions of sociocultural structure: economic, political, 
formal social (institutions and organisations) and informal social (groups and 
networks). Changes in the structural elements of a community's social organisation 
may be expected to affect the degree to which impacted communities are able to 
provide sufficiently for their residents' needs and expectations. Among the 
consequences of changes in the dimensions of community structure are effects on the 
pattern and functioning of local activities and social processes. These dimensions 
include: 
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• changes in behaviours and processes that contribute to the socialisation of both 
children and adults; 
• changes in established social control mechanisms; 
• alterations in behaviours that reinforce local norms and values; 
• restricted or enhanced opportunities for social involvement and participation; 
and 
• new or modified mutual support patterns that provide aid and assistance in 
times of need. 
Box 3: Social Organisation Model - Interacting Components 
Community Resources 
historical eJC:perience 
cultural characteristics 
demographic characteristics 
occupational/labour force characteristics 
employment/income·· characteristics 
facilities/services/fiscal resources 
organisational and regulatory structure 
leadership characteristics 
attitudes toward development and 
perceptions of community 
COIDIDunity Social Org8nisation 
diversity/complexity 
outside linkages 
distribution of resources/power 
coordination and cooperation 
personal interaction 
Indicators ofWeU-Being 
behaviours 
access to resources 
perceptions of community and personal weU·being 
Source: Adapted from Branch et al (1984). 
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The focus is on the degree to which any changes will result in effects on the social 
well-being and quality of life experienced by residents of affected communities. 
Effects on well-being include both behavioural and perceptual dimensions of social 
integration and psychological distress, as well as subjective perceptions of individual 
and community well-being. The components of the Little and Krannich model are 
conceptualised as being interdependent. Changes at one level may induce changes at 
any other level. 
These three models attempt to give a more holistic view of the interactions within the 
community. All three models focus on similar social, political and economic aspects 
of the local community which act as mediators, affecting a community's resilience to 
impacts. The Blishen et a/ and Bowles model focuses on the social, political and 
economic characteristics of the communities; whereas the Branch eta/, and Little and 
Krannich models also focus on interactions between components. The latter two 
models are similar, except that the Little and Krannich model makes a particular 
contribution because of its emphasis on the overriding nature of cultural values. In 
c~mtrast, the Branch et a/ model includes cultural characteristics as being one of the 
community resources. There is a need to further develop these models to incorporate 
how these factors affect responses. 
Within the 'political' paradigm of social impact assessment, Ross (1990) has 
developed and implemented a community social impact assessment framework. The 
framework emphasises community control, community values and perspectives, 
embedding social impact assessment in a social .and cultural context, and explores 
impacts cumulatively in a historical as well as a regional context. Similar to the 
previous models, this framework incorporates community features which relate to 
resilience to impacts. However, in contrast to the other analytical models, it focuses 
on the SIA process, particularly the need for people's participation, and incorporation 
of people's perspectives. Similarly, there is a need to test this model more widely. 
2.3.2 Cumulative Impacts 
Another significant contribution comes from cumulative impact theory. Social 
impact assessment theory is beginning to consider the cumulative effects of changes 
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at community levels. The aim of cumulative social impact assessment is to consider 
the social, economic, cultural and political implications of a number of changes in a 
region, with attention to their interrelated effects over time (Carley and Bustelo, 
1984). Contant and Wiggins ( 1991) argue that a comprehensive approach for 
considering cumulative environmental impacts of individual project proposals must 
capture the interrelationships of development activities and the complexities of 
natural systems' responses to perturbations. In addition to simple additive effects, 
Beanlands eta/ (1986) in their work in environmental impact assessment identify 
cumulative effects including 
• Time crowded perturbations - the inability of a system to recover from an 
earlier perturbation before a new one occurs. 
• Space crowded perturbations - disturbances overlap in space or occur so close 
together that their effects are not dissipated in the distance between. 
• Synergisms- total effects that are qualitatively or quantitatively different from 
the sum of the effects of the individual disturbances. 
• Indirect Effects - effects produced at some time or distance away from the 
initial disturbance, or by some complex pathway. 
• Nibbling - effects resulting from the incremental insult of repeated actions on 
an area over time. 
Although these focus on cumulative effects on the physical environment, they are 
equally applicable to social impacts. 
A range of theory and literature points to how cumulative threats may interact in a 
social community. Selye ( 1956) theorised that an individual's capacity to cope with 
a stressor would be influenced, among several factors, by the demands placed upon 
that person by other sources of stress. Cohen et al (1986) identify chronic fatigue as 
a cost of coping with a stressful event (see Table 2). This occurs since coping with 
stressors, particularly uncontrollable ones, requires effort. Cumulative fatigue may 
also reduce an individual's capacity to cope with subsequent environmental demands. 
Existing conflicts or problems may dramatically affect the ability or willingness of a 
community or group to respond effectively to change (Branch eta/, 1984), therefore 
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other changes in the community must be considered in order to understand the social 
impacts of a threat adequately. There is an urgent need for more research on 
responses to, and the outcomes of cumulative hazards (Beckwith, 1993; Cohen eta/, 
1986). 
2.4 Health Promotion 
The New Public Health emerged in the 1970s, as a response to several factors 
including growing awareness of limitations of medical and lifestyle health 
approaches and initiatives which focus on health rather than disease or illness. 
Limitations of the disease-based medical approach include its focus on 'single causes 
or cures' (Epstein, 1979; Linney, 1990); the fact that medical services tend to reflect 
the interests and values of service providers and planners rather than the population 
(Furler, 1990); and its focus on individuals, rather than recognising the fact that 
humans live in, are shaped by, and in turn shape their physical and social 
environment (Short, 1990; Boothroyd and Eberle, 1990). Similarly, the lifestyle 
health approach, which assumes that individuals and the lifestyles they choose are 
responsible for ill health, is also disease-based and focuses on individuals. In 
addition to the 'environmental context' (see section 2.1.4) and positive health and 
well being (see section 2.1.3) concepts, the New Public Health concept of health 
promotion is also relevant for the theoretical framework which guides this study. 
Health promotion is defined as "the process of enabling people to increase control 
over and improve their health" (World Health Organisation, 1992:12). It 
incorporates disease prevention programs but also involves actions directed at social 
structures and coping responses (Labonte, 1990). This perspective moves the focus 
of intervention to in advance of, or early in the problem's evolution. Health 
promotion contrasts with the concept of 'health protection' which emphasises 
technical knowledge, professional dominance and the biomedical model in which 
single causes have single effects (World Health Organisation, 1992). 
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2.5 Synthesis: Theoretical Framework 
The framework which underlies this research (see Figure 5) moves away from 
traditional, and still prevalent, 'positivist' scientific approaches which simplify, seek 
universal laws of cause and effect, and assume that reality consists solely of 
objectively defined facts (Henwood and Pidgeon, 1992). Instead, it draws from 
recent theory which has been developed to embrace the complexity inherent in 
current social issues. A holistic approach is needed in order to begin to understand 
the complex problems which are the focus of this thesis. As Levi (1990:195) states: 
It is usually impossible to cope successfully with current and 
future environmental, behavioural and health problems by 
consideration of just one or two of the components of the total 
human system. Success is more probable if as many as possible 
. of the components can be taken into account. 
There is widespread awareness and promotion of the need for interdisciplinary 
approaches to deal with complex issues (see for example Wicker, 1989; Pidgeon 
1991; Dovers and Handmer, 1992). This research draws on a diversity oftheory and 
literature relevant to the examination of community responses to environmental 
contaminants. Environmental stress and coping theory, which has served as the basis 
for much environmental hazard research, contributes the concepts of perception, 
coping, outcomes, and mediating factors. Recent extensions to Lazarus and 
Folkman's psychological stress model, and risk perception and health theory are also 
useful. Adaptation level theory's distinction between adaptation and adjustment is 
also valuable. Edelstein's (1988) social process· model and four postulates are 
important contributions. Within social impact assessment, community resilience 
models and cumulative impact theory are particularly relevant to this study. New 
public health theory also contributes the 'environmental context' concept, positive 
health and well-being, and the key role of individual and community change. 
Potentially 
affected population Responses Outcomes 
Individuals Cognitive 
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The framework shown in Figure 5 encapsulates a non-linear, dynamic process which 
changes over time. Residents' coping responses interacted within levels of the 
community. For example, residents' responses may be affected by family, friends, 
and others in the community. Residents may respond with both cognitive and 
behavioural coping strategies. In addition, organisations also respond to, and are 
affected by the lead contamination and responses. The lead contamination may have 
effects on positive health and well-being at the interacting individual, family, social 
network and organisation levels of the Broken Hill community. The community 
response process is mediated by characteristics of the individual, characteristics of 
the social setting, characteristics of the contaminant, and organisational interventions. 
Other significant events or changes, in this case the retrenchments, also interact 
within the community response process. For example, the effects of the 
retrenchments may have implications for the abilities of families to deal with the lead 
contamination, and for a collective community response. 
2. 6 Conclusions 
The fields which have been drawn together to form the theoretical framework have 
been developed for different applications. However, there are also considerable 
similarities, including their focus at the community level, incorporation of the 
context in which we all live our lives, and their concern with positive health. These 
similarities may reflect the fact that they are dealing with the same types of complex 
social issues. This framework serves as the basis for examining the process of 
community responses to chronic environmental lead in Broken Hill. It takes up the 
challenge 9fPearlin et al (1981 :352): 
Social stress is not a happening; instead it is a complex, varied, 
intellectually challenging process. Research into social stress 
needs to be raised to a level that matches the richness and 
intricacy of what it strives to explain. 
The next chapter presents the research methods which were used in this study. 
Chapter3: 
Methods 
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This chapter describes the approach, specific methods, and the limitations of methods 
which I have used in this study. This study is based within the naturalistic paradigm 
(see Table 5), which assumes that there are multiple realities, affirms the influence 
between researcher and participants, emphasises insight and understanding (see 
Erlandson eta/, 1993), and draws upon a range oftheory and methods. The research 
is firmly based within the 'everyday' lives of people dealing with chronic 
environmental hazards and retrenchments in their community. Methods were chosen 
with the aim of contributing to the community's efforts to respond constructively to 
the lead contamination and retrenchments. 
The approach which underlies this study is characterised by the role of the researcher, 
grounded theory, and sensitivity. Section 3.4 provides a detailed description of the 
fieldwork data collection methods. The data analysis method and the quality of data 
are also discussed. The next two sections discuss my coordination with other 
researchers, and the dissemination and application of results. Lastly, the limitations 
of this methodology are discussed in section 3.9. 
3.1 Role of the Researcher 
Inquiry is an interactive process between the researcher and the 
participants (Marshall and Rossman, 1989: 11). 
As is consistent with the primary aim of this study, that is to approach an in-depth 
understanding of a community's responses to environmental contamination, I tried to 
remove the traditional separation between the researcher and those participating in 
the study. Participants were involved in varying capacities throughout the research 
process. Prior to selecting this study topic, I spoke with representatives of a Broken 
Hill community group which was active in the environmental lead contamination 
issue, the local nursing sister who was conducting children's blood lead testing, a 
representative from the New South Wales Public Health Unit, and the director of the 
Port Pirie Environmental Health Centre. The aim of these discussions was to obtain 
background information on the topic, discuss my initial research questions, and 
determine whether such a study would be welcomed and useful. Fieldwork data 
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collection methods (see section 3.4) were designed to enable participants to have a 
considerable amount of control over the data collection process. For example, the in-
depth interviews were guided by issues which I wished to cover, but were flexible 
enough to include issues of particular interest to participants. In addition, 
participants had some control over who participated, since many referred me to 
others who I then contacted for an interview. Lastly, I made a return visit to Broken 
Hill in November 1995, to present the results of my research to staff of the Broken 
Hill Environmental Lead Centre, and to discuss how they might inform the 
development of the long-term lead management strategy (see section 3.8). 
Table 5 : Positivist and Naturalistic Approaches 
Positivist Approach 
Emphasises universal laws of cause and effect. 
Based on assumption that reality consists of a 
world of objectively defmed facts. 
Methods of objective measurement can be devised 
for human behaviour; such measurement is 
essential to explain behaviour. 
Seen as necessary for research findings to be 
replicable and generalisable. 
Need for making predictions based on 
observations. 
Focus on behaviour that can be directly observed, 
not the meanings, feelings and purposes which are 
not directly observable. 
A priori theory is assumed to direct the processes 
of collection, analysis, and interpretation of data. 
Naturalistic Approach 
Emphasises patterns and relationships, where all 
factors are bound together in a pattern in which 
each part is dependent on every other part. 
A commitment to constructivist epistemologies; 
there is not a single objective reality, but multiple 
realities which provide the framework for the way 
people behave in it. 
An emphasis upon description rather than 
explanation. 
The representation of reality through the eyes of 
participants. 
The importance of viewing the meaning of 
experience and behaviour in context and in its full 
complexity. 
A view of the scientific process as generating 
working hypotheses rather than immutable 
empirical facts. 
An attitude towards theorising which emphasises 
the emergence of concepts from data rather than 
their imposition in terms of a priori theory. 
Adapted from Henwood and Pidgeon ( 1992). 
My research approach differs from action research, which is characterised by a spiral 
of planning, acting, observing and reflecting (Kemmis, 1985). Grundy ( 1982) adds 
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that action research involves deliberate, considered action to bring about change; 
distinct from other forms of action which may be designed to assess the past or find 
out about the present. 
The aim of this research was to understand community responses, and not to initiate 
change, which would assume that I already knew what to change, and how, and had a 
legitimate and continuing role in promoting change. However, as would be expected 
in any human interaction, change has occurred as a 'side effect' of the research 
process, for some participants and families dealing with the lead contamination or 
retrenchments, and local health institutions developing programs to deal with the lead 
contamination. 
My own values and assumptions affected the nature of the research method and 
process. I brought to this study my previous interest in environmental problems, 
social impact assessment theory and practice, and a desire to assist communities 
dealing with environmental hazards. I also hold a strong belief that an insight into 
people's experiences of dealing with problems can be useful to others dealing with. 
the same or similar issues, and to those organisations developing related policy. In 
addition, I have a personal interest in assisting with the reduction of community 
effects of exposure to chronic environmental lead contamination. 
My background and skills also influenced the research design and participants' 
responses. My listening skills and interests facilitated participation of a diversity of 
people, both female and male, with varying ages, nationalities, employment status 
and education. My gender influenced the process of building rapport and facilitated 
access to settings such as early childhood clinics and women's groups, while it 
probably reduced access to others, such as men's groups. My being a female 
researcher may have been an advantage, as Brewer ( 1993: 134) notes: 
Young female researchers may be perceived as non threatening ... 
Given the men's conventional views of gender roles, being female 
actually facilitated the introduction of topics of a more emotional 
kind in which women are commonsensically thought to be more 
interested. 
My nationality also influenced the process of building rapport. I found that many 
participants were interested in learning about Canada. 
3.2 Grounded Theory 
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This research follows the 'theory construction' approach, in which data collection 
and analysis go hand in hand to promote the emergence of substantive theory 
grounded in empirical data. Thus grounded theory evolves from the data, as distinct 
from comparing data to pre-existing theory (Glaser, 1978). Data analysis (see 
section 3 .5) occurred throughout the research process, and involved continuous 
interaction between the data collected and the theoretical constructs which led to its 
collection. 
A flexible research design was used to take advantage of opportunities to further 
understand the nature of the community and its responses to the lead contamination 
and retrenchments. This flexibility was needed 
because the research question(s) may change as the research 
progresses, the techniques may change and the researcher must 
ensure this flexibility ... tightly structured, highly organised data 
gathering and analysing schemes often filter out the unusual, the 
serendipitous - the puzzle that if attended to and pursued, would 
provide a recasting of the entire research endeavour (Marshall & 
Rossman, 1989:109, 113). 
Achievement of this study's aim required understanding the world from the point of 
view of participants. This understanding was fa~ilitated through the length of time 
(nine months) which I spent in the Broken Hill community. In addition, insights 
were obtained with the use of a variety of data collection methods which were chosen 
for their potential to reveal new information, to respond to changes that occurred in 
the research process, and to the research participants themselves. Information was 
obtained at individual, family, and group 'levels', and from a wide range of 
participants. 
My learning about the Broken Hill community began early in the research process. 
Prior to the commencement of fieldwork, I reviewed available background 
information about Broken Hill, and spoke with several people who provided 
information about the community. This research on the nature of the community 
continued throughout the study. During the first field visit, I focused on learning 
about the Broken Hill community. In addition, throughout the fieldwork process, I 
made use of many opportunities to learn about the community. Another important 
aspect of learning the context, which continued throughout the fieldwork, was 
learning the local use of language (Australian and local slang) and mining 
terminology. 
3.3 Sensitivity 
The potential sensitivity of this research also affected the nature of the research 
process significantly (McGee, forthcoming; also see Baum et al, 1993). This 
research topic may be considered sensitive for several reasons. Lee and Renzetti 
( 1993) identify a number of areas in which research is more likely to be sensitive, 
including where the research: 
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• intrudes into the private sphere or delves into some deeply personal experience; 
• impinges on the vested interests of powerful persons or the exercise of coercion 
or domination; and 
• deals with things sacred to those being studied that they do not wish profaned. 
This research dealt with private matters and personal experiences of individuals and 
families dealing with sensitive issues. Edwards ( 1993: 181) discusses the privacy of 
family life: "there is a general acceptance that domestic problems, conflicts, and 
tensions should be kept 'within the family'". Sense of privacy varies from one place 
to another and from one person to another, so that one person may feel that financial 
information is· too private to discuss with an 'outsider', but another may not. This 
research was conducted when individuals and families were in varying stages of the 
process of dealing with the lead contamination and retrenchments. Since the process 
of dealing with these issues may be, and indeed has been difficult for some of those 
concerned, interviews which ask about this process may be difficult for some 
participants, and sensitive for all. 
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The chronic environmental lead contamination and retrenchments relate to the 
interests of local people and organisations, including mining industry, government 
departments at local and state levels, and relations among these groups. Many 
members of the Broken Hill community appeared to be sensitive to having reporters 
and researchers present a negative image of Broken Hill. In addition, Broken Hill is 
currently heavily promoting itself for tourism, therefore some people are concerned 
about potential negative effects of this research on tourism. 
The degree of sensitivity of research varies, as "a study seen as threatening by one 
group will be thought innocuous by another" (Lee and Renzetti, 1993 :5). 
Participants' perceptions of the sensitivity of the research appeared to vary over time. 
In some cases, participants deemed the research as 'sensitive' early in the research 
process, but later this perceived sensitivity was reduced. 
The need for sensitivity guided the whole research process described in the rest of 
this chapter, from research approach and design, data collection, analysis, 
documentation, dissemination and policy application. Research methods were 
chosen with the aim of enhancing the community's efforts to respond constructively 
to the lead contamination and mine closure issues. An 'overt' research approach was 
used, where I explained the nature and purpose of the research to participants, and to 
anyone else who was interested. The data collection and recording methods (see 
section 3.4) were also designed to respond to the need for sensitivity. I spent nine 
months of fieldwork in Broken Hill, over six visits. This enabled familiarity between 
myself and community residents, and helped to minimise the perception that 
"researchers come into the community, take what they can get out of it, and are 
never seen again" (Renzetti and Lee, 1993: 104 ). The relatively long period that I 
spent in the community was noted positively by several participants. Repeat visits 
enabled contact between myself and community residents over a longer period than 
would have been possible with a single fieldwork period. The issue of sensitivity 
was monitored through receiving feedback from participants (see section 3.4.1). 
Both direct (interview participants) and indirect (general community) research 
participants may receive benefits from the research. Positive effects on participants 
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include support provided during interviews or discussions. The research results will 
help people to perceive the chronic environmental lead contamination as a collective, 
rather than individual issue which is inseparable from its social environment. The 
study thereby expands the repertoire of possible policy options, and should help to 
convert the local response from stigma to support. 
3.4 Fieldwork 
This section describes the fieldwork conducted over nine months during six visits to 
Broken Hill, New South Wales. The fieldwork program is shown in Box 4. In July 
1992, I personally met with a member of the Back to Basics Environment Group 
(Broken Hill) and the local nurse who was conducting the blood lead testing, to 
obtain information about the historical context of the environmental lead 
contamination, initial resident and organisational responses, and to assess potential 
benefits of the research. The Regional NSW Public Health Unit (Dubbo, NSW) was 
also contacted to obtain information as to how it had addressed the lead 
contamination. In addition, a former resident of Broken Hill was interviewed about 
the nature of the community. My early contact with a local teacher and health 
professional prior to the formal fieldwork facilitated entry to the Broken Hill 
community. These 'sponsors' facilitated access, in the early fieldwork stages, to 
teachers and other professionals and Community Health Centre staff. 
I spent the second field visit building contacts with potential research participants, 
and developing an understanding ofthe community. With the support of Community 
Health Centre staff, I contacted a sample of families participating in the blood lead 
testing program during a testing period at the Community Health Centre. During this 
initial contact, I introduced my research, and we briefly discussed the lead 
contamination issue. I then asked the parents if I could contact them for an in-depth 
interview during the next field visit. This brief introduction meant that the 
participants had some familiarity with me prior to the in-depth interviews. 
Box 4: Fieldwork Program3 
Initial Contacts (July 1992) 
Meetings with nurse, representative of local 
community group, NSW Public Health Unit, 
Port Pirie Environmental Health Centre. 
Second Fieldwork Period (March-April 1993) 
Initial meetings with parents; 
meetings with representatives oforganisations; 
focus group meetings. 
Third Fieldwork Period (November-December 1993) 
Interviews with parents ( 18) and retrenched 
workers (5); meetings with organisations. 
Fourth Fieldwork Period (March-July 1994) 
Repeat interviews(ll) and new interviews (7) with 
parents. 
Repeat interviews(I-) and new interviews(16)with 
retrenched workers; 
Fifth Fiei(JwQrk Period (November-'December ·1994) 
Repeat interviews (7) and new interviews (2) with 
parentS. 
Repeatinterviews (5) with retrenched workers. 
Meetings with organisation$. 
Final FieldworkPeriod (November 1995) 
Presentation to staffofBroken Hill 
Environmental Lead Centre. 
Media Interview. 
I continued my contact with community health centre staff and local professionals, 
and expanded the sample of contacts to include a wide diversity of participants, as 
discussed in section 3.4.1. 
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During fieldwork, I conducted in-depth interviews with residents, interviews with 
representatives of organisations, participant observation, and group discussions. 
These primary data collection methods were supplemented by the review of historical 
and other relevant materials, media coverage, and local demographics, both during 
3 Participant observation occurred during all fieldwork visits. 
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fieldwork and while away from Broken Hill. Each of these data collection methods 
is discussed below. 
3.4.1 In-Depth Interviews with Residents 
In-depth interviews were chosen as the primary data collection method because they 
enable an understanding of the significance ofhuman experiences as described by 
participants (Minichiello eta/, 1990), and because of the potentially sensitive nature 
of some of the issues to be discussed. They also provided access to activities and 
events which I could not observe directly, such as those which took place before the 
study began. 
The resident interview participants can be broadly separated into three groups -
parents with young children (focusing on lead contamination), retrenched workers 
and their families (focusing on retrenchments), and other residents (Box 5). 
However, despite a primary focus on the lead contamination or the retrenchments, 
responses to the retrenchments were discussed during some of the interviews 
primarily focused on lead contamination, particularly if participants were directly 
affected by both. Similarly, the lead contamination was also discussed during most 
interviews with retrenched mine workers and spouses. I also interviewed current 
mine workers, older residents, and young single people. Informal discussions were 
also held with a range of residents (see section 3.4.3). Interview participants varied 
in terms of where they were born and raised (Broken Hill or elsewhere), age, gender, 
occupation (professionals, 'workers' and unemployed), level of concern about the 
lead contamination or retrenchments, geographic areas of Broken Hill, and 
participation in intervention programs. 
In-depth interviews were held with most of the parents (mainly mothers) whom I met 
during the Community Health Centre Blood lead testing program. In many cases, 
these participants then referred me to other people who they thought might be 
interested in participating in my research. Most of those referred were then 
interviewed. The use of 'referrals' to other potential interviewees enabled the 
interview participants to have input into the research process, and it also proved to be 
an effective recruitment method, as most people referred by others agreed to be 
interviewed. In addition, several interviewees were referred to me by other non-
participant residents in Broken Hill. I also interviewed some people whom I met 
during participant observation (see section 3.4.4). 
Box 5: Characteristics of Resident Interviewees 
Interviews with Parents, primarily focusing on environmental lead 
contamination: 
TotalParticipants:· 30 
Gender; 
Birthplace: 
Area of Residence: 
Employment: 
Female: 
Broken Hill: 
North/Central: 
Railwaytown: 
Mine-related: 
Otber Employed: 
Other Unemployed: 
Children• s Blood Lead Level Range 
at First Interview (ifoffered): 10q5 ugldl: 
IS~2Sugldl: 
>25 ug!dl: 
>40ugldl: 
22 
22 
7 
9 
3 
4 
5 
5 
7 
5 
2 
Interviews with Retrenched Individuals and Families: 
Total Participants: 26 
Gender: Female: 
Birthplace: Broken Hill: 
Area of Residence: Nortb/Central: 
Railwaytown: 
Other.lnterviews: 8 
Total l!fumber oj'Residents Interviewed: 64 
s 
24 
17 
4 
Male: 
Other: 
South: 
Home: 
Retrenched: 
Male:· 
Other: 
South: 
8 
8 
14 
1$ 
3 
21 
2 
5 
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The local Commonwealth Employment Service provided access to a sample of 
retrenched Pasminco Mining workers, after first contacting the retrenched workers to 
ask for permission for their names to be given to me. I then contacted most of these 
retrenched workers by telephone to introduce my research, and to invite them to 
participate in an interview. Interviews were held with many of these retrenched 
workers. In many cases, spouses of the retrenched workers were also involved. 
Again, referrals from these participants were used to contact others. 
Style 
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I chose to use in-depth interviews in an effort to access people's ideas, thoughts and 
memories in their own words (Reinharz, 1992). The style of the interview was suited 
to the particular participant, in order that they felt comfortable with the methods used 
(Ross, 1990). The interviews followed a conversational style, to assist rapport and to 
allow the participants to have some control over the interview process. I guided the 
interviews with an outline of issues to be discussed, but they were left unstructured 
enough to encourage discussion of issues deemed important by the participants, thus 
allowing for new issues to emerge. The interviews ranged from 45 minutes to 7 
hours in duration for a single interview visit. The majority of interviews were 
conducted with individuals, while some were held with spouses and children either in 
attendance or actively participating. The interviews provided an opportunity for 
social interaction, including discussion of mutual interests, drinking tea, and in a few 
instances, sharing a meal. 
Most interviews were held in the homes ofparticipants4• This provided a 
comfortable environment, and ensured privacy. Participants were able to determine 
the general rules of the interaction such as where we would sit. In some cases, 
spouses and children were introduced to me. Indeed, some initially 'individual' 
interviews became 'participant and spouse', and 'family' interviews. Interviewing in 
participants' homes was an important aspect of establishing a relationship and 
assisted in understanding their experiences. 
Introduction 
I told potential participants that I was interested in learning about the Broken Hill 
community's responses to the lead contamination and retrenchments, and that I was 
4 There were two exceptions. One participant was interviewed in his workplace, and another was 
interviewed in a local club. 
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interested in learning about their experiences and thoughts. At the beginning of the 
in-depth interviews, I gave participants a letter of introduction to be retained for their 
further information, which explained the purpose of the research and the fact that 
information obtained was confidential (see Appendix 3). Participants were also 
asked to sign an interview consent form (Appendix 3). The method of recording data 
(tape or written notes) was discussed with, and agreed to by participants before being 
used, so that they felt comfortable. 
Issues 
The interviews were guided by a list of issues and topics (see Appendix 3) which had 
arisen during data collection, and review of relevant literature. They varied 
depending on the experiences of the particular participant and evolved during the 
data collection process, to incorporate issues discovered in previous data collection. 
The aim ofthe interviews was to obtain a detailed understanding of the participants'· 
views and experiences. Participants were asked about their experiences, thoughts 
and ideas about Broken Hill, the environmental lead contamination, and 
retrenchments, beginning when they were first aware of the lead contamination issue, 
and when the retrenchments happened. Participants also provided data about others, 
their families, and the community. In some cases, I asked participants about 
historical aspects of Broken Hill and their lives there. 
Conclusion 
At the end of interviews, I asked participants to .refer me to others who might be 
interested in participating in the research. In addition to the identification of 
potential participants, the use of 'referrals' also provided data about participants' 
social networks. I also asked participants for feedback on how they felt about taking 
part in the research. Most participants spoke positively about their participation in 
this research, and said that they had enjoyed being interviewed. The interviews 
provided an opportunity to discuss difficult issues, and in some cases participants 
reported that it had helped in their coping process. Some participants also reported 
receiving a sense of indirect support in learning that there were other participants 
who were in a similar situation to themselves. Many expressed an interest in the 
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results of the study, wanting to know what other people's experiences were, and how 
they were dealing with them. 
Repeat Interviews 
I conducted second interviews with many participants. This presented an opportunity 
for follow-up discussion, changes of opinion and questions. It also provided the 
opportunity to return interview transcripts and notes to participants. In some cases, 
themes and issues from the initial analysis of data were summarised and participants 
were asked to comment on how they fitted with their own particular experiences. 
Second interviews provided increased accuracy as compared to single interviews, 
because of the opportunity to ask additional questions, and obtain corrective 
feedback on information obtained in the initial interview (Reinharz, 1992). In 
addition, the length and multiple nature of the interviews helped to overcome 
participants' potential wariness and enhanced the building of rapport. 
Confidentiality 
All of the information provided by participants remained confidential. Codes were 
used to keep the interview tapes and transcribed notes confidential, and the names of 
participants were not included with the data. I had sole access to the complete set of 
interview tapes and transcripts. My supervisors reviewed an anonymous sample of 
transcripts as part of the data analysis process (see section 3.5). Participants were 
given the opportunity to review and discuss the interview notes both during the 
interview, at a second interview, or at any time following the interview. A copy of 
the first set of interview notes was offered to all' participants during the second 
interview. I also asked participants whether they were willing to be quoted, and 
explained how they would be identified in quotes. In a small number of cases, if the 
participant wanted to tell me something in confidence during the interview, I 
switched the tape recorder off. 
The research results are presented in this dissertation and other publications in a way 
that specific participants' responses cannot be identified. Much of the data obtained 
was summarised and combined with other information to provide a general picture. 
55 
When a quotation from a participant is included in a publication, it is labelled with a 
general characteristic, such as 'mother', 'retrenched worker', or 'participant'. 
3.4.2 In-Depth Interviews with Representatives of 
Organisations 
I also conducted interviews with representatives of local organisations involved with 
both the chronic environmental lead contamination and retrenchments (see Box 6). 
At the beginning of the interviews, I explained the nature of my research. These 
interviews were adapted to the individual, and tended to follow a more structured 
style than the resident interviews. The aim was to leave the interviews unstructured 
enough to encourage discussion of issues deemed important to the interviewees, 
while being guided by an outline of issues to be discussed (see Appendix 4). Most of 
these interviews were held in participants' workplaces. 
The representatives of organisations focusing on the lead contamination were either 
members of the committee established to deal with the lead contamination in Broken 
Hill (see Chapter 8), other community leaders (including the Mayor and Member of 
State Parliament), or others who were identified by local people as being important 
contacts. Organisations related to the retrenchments were also central to that issue 
(for example the mining company, union, and community leaders). I held repeat 
interviews with many of these representatives, enabling follow-up discussion, and to 
obtain information about changes over time. Interviews were documented either by 
written notes taken during the interview, or were tape recorded. Some of these 
participants also referred me to representatives of other organisations. 
There has been a considerable amount of media coverage of both issues, and there is 
widespread awareness of the identity of representatives of organisations, and in many 
cases their views. In this thesis and elsewhere, I include the name of the 
organisation, or use the more general 'representative', or 'committee member'. 
Box 6: Organisations Interviewed 
Health 
Nurses (blood lead testing), NSW Public Health Unit, Port Pirie Environmental Lead Centre, 
local doctors (3), Community Health Centre, Far West Mental Health, Broken Hill 
Environmental Lead Centre 
Resident· Groups 
Back to Basics 
Mining Industry 
Pasminco Mining Broken Hill - Human Resources. Safety and Environment ( 4) 
City Coundl and Related 
Environmental Services, Mayor, Councillor, Broken Hill Task Force 
Unions 
Barrier Industrial Council, Worker's Industrial Union of Australia 
State Government (non-health) 
Department of Mineral Resources., Commonwealth Employment Services, Department of 
Community Services, Skillshare 
Voluntary Services· 
Salvation Army; Lifeline Broken Hill, Family Support Service, St ·Vincent de Paul 
Other 
Far West Regional Developtttent Board. local historian, day care centres, counsellor, 
geologists, Chamber ofCornmerce, aboriginal leader, police, media. catholic church 
Tota/Num~r of Organi$ations Interviewed: 38 
3.4.3 Group Discussions 
Two types of group discussions were held with residents. First, three focus group 
sessions were held in cooperation with a study team from the University of 
Wollongong (see section 3.7). Focus group meetings are a guided discussion, 
designed to obtain perceptions on a defined area of interest (Krueger, 1988). Key 
features of focus groups which distinguish them from other group discussions 
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include their limited size (normally 6 to 12 people), the fact that the group members 
are chosen by the researcher, and their structured nature. The small group size allows 
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participants to react to, and build on responses of other group members. Focus group 
sessions are conducted to obtain information from specific sets of people (for 
example having certain characteristics- such as age or gender). They can be adapted 
to provide the most desirable level of focus (number of issues to be discussed) and 
structure (very directive to free-flowing) (Stewart and Shamdasani, 1990). 
One focus group session consisted of 'community leaders' (three from education, one 
sports organisation, one councillor), another of residents who said that they were 
'very concerned' about the lead contamination, and the other of residents who said 
that they were 'not concerned'. We recruited focus group participants from different 
geographic areas of Broken Hill. The groups ranged in size from 4 to 7 participants. 
Prior to the discussion, we outlined confidentiality and the use of the data. The 
meetings were guided by an outline of issues, depending on the nature of the 
particular group. These focus group meetings were held in a local college building, 
and were recorded with audio tape. Data obtained from the focus group meetings 
supplements that obtained from my in-depth interviews, participant observation, and 
less structured group discussions. 
In addition to these more formally structured focus group discussions, I also held 
group discussions about the lead contamination and retrenchment issues in a less 
structured format. The groups were already formed for another purpose (such as a 
service club), and ranged in size from 6 to 30 participants. I used an outline of issues 
to guide the discussions. The discussion was constrained by the numbers of 
participants, and the time available. Participant~ did not necessarily share common 
experiences, problems or concerns regarding the lead contamination and 
retrenchment issues. These group discussions were designed to obtain less sensitive, 
more general, information than the individual interviews. They also provided an 
opportunity to introduce myself and my research widely in the community. I 
outlined issues of confidentiality and the use of the data at the beginning of the 
discussion. These group discussions were documented by written notes taken during 
or immediately following the discussion for the smaller more intimate groups, and by 
audio tape for the larger more public groups. 
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The group discussions provided the benefits of group interaction, where responses by 
one individual trigger a chain of responses from other participants. They also 
provided a view of 'public' discussion in the Broken Hill community concerning the 
chronic environmental lead contamination, and retrenchments. Group discussions 
were used to a lesser extent than were originally envisioned, as I found that owing to 
their sensitive nature, some topics were discussed more openly during individual 
interviews. As Minichiello et a/ (1990) discuss, participants in group discussions 
will tend to provide views that can be publicly stated. Individual interviews provide 
a greater chance of hearing more private experiences and interpretations. 
3.4.4 Participant Observation 
Participant observation was used extensively throughout field visits. Participant 
observation is appropriate for studying 
processes, relationships among people and events, the 
organisation of people and events, continuities over time, and 
patterns, as well as the immediate sociocultural contexts in which 
human existence unfolds (Jorgensen, 1989:12). 
It is particularly useful when there are important differences between the views of 
insiders as opposed to outsiders (Jorgensen, 1989). Data collected through the use of 
participant observation complements that obtained during in-depth interviews. It 
begins to deal with the fact that 
human beings likewise behave differently when they know they are 
being studied, especially when the researcher is very obtrusively 
manipulating the environment (Jorgensen, 1989: 15). 
During initial visits, participant observation was used extensively to learn about the 
community, to inform the data collection process. Participant observation continued 
throughout the fieldwork, and included informal discussions, meetings, and everyday 
interaction in Broken Hill. Informal discussions provided avenues for the discussion 
of issues arising from individual interviews or group discussions. In some cases, 
these informal discussions were followed by an in-depth interview. Participant 
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observation was docwnented using written notes taken as soon as possible in the day 
that the observations were made. 
Settings and Roles 
Settings for participant observation included the local community health centre, a 
conference, early childhood clinics, council meetings, community events and 
everyday interactions in Broken Hill. I established my role as a researcher in 
participant observation 'sessions' which involved interactions with representatives of 
organisations or resident interviewees. During my first fieldwork visit, I spent a 
considerable amount of time at the Community Health Centre, where I held brief, 
informal meetings with a sample of parents participating in the blood lead testing 
program. This setting also provided me with opportunities to have informal 
discussions, and develop relationships with community health centre staff. In June 
1994, I attended the First International Lead Abatement and Remediation 
Conference. While at the conference, I interacted with representatives of the local 
environmental lead committee. Another setting was early childhood clinics, where I 
sat with parents (mainly mothers) who were waiting to see the health professionals, 
and I held informal discussions about the lead contamination and the retrenchments. 
The discussions were mainly with individual parents, with a few group discussions. I 
docwnented these discussions afterwards. I also toured the underground mine and 
mill operations at the operating Pasminco Broken Hill Southern operations. These 
provided information on the mine work environment, much of which was also useful 
when speaking with retrenched and current mine workers. 
In addition, I attended several council meetings. I primarily acted as a resident 
'observer', though several local government representatives were also aware of my 
researcherrole. These provided information on the nature of the Broken Hill 
community, and local government responses to the lead contamination and 
retrenchments. Notes were taken during the meetings. The council meetings also 
provided the opportunity to participate in informal discussions with representatives 
of City Council and the local media. 
. 
In addition to these more 'formal' sessions, I also participated as a temporary 
resident, taking part in, and observing many community events throughout the 
fieldwork. These included: 
• art exhibitions 
• agricultural fair 
• community fairs 
• Christmas parade 
• Christmas pageant 
• St. Patrick's Day Races 
These provided opportunities to learn about the community, develop relationships 
with local residents, and participate in the life of Broken Hill. Notes were taken 
following the events. 
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Informal meetings and discussions occurred during everyday interaction in Broken 
Hill, including shopping, eating meals in local restaurants and in taxis. During part 
of my fieldwork in Broken Hill, I shared accommodation with local residents. 
During one visit I shared with a local family, where one parent was a lead 
contamination activist. During another, I shared with a mine worker. This shared 
accommodation provided the opportunity to talk informally with house mates and 
some of their friends. These interactions provided opportunities to learn about the 
community, perceptions and responses to the lead contamination and retrenchments, 
and to develop relationships with local resident~. 
3.4.5 Review of Secondary Data 
I also reviewed secondary data, including historical and other relevant materials, 
media coverage and local demographics. The review of the historical and other 
relevant materials focused on understanding the nature of the Broken Hill 
community, and the history of the lead contamination and retrenchments. Sources 
included previously recorded oral histories and historicalliterature5. Documentation 
s Several interviews with current and former residents also included discussion about historical 
aspects of the community and the lead contamination and retrencQ1llents. 
. 
relevant to the lead contamination and retrenchments were also reviewed. In 
addition, information was obtained from literature, poetry and videotapes. The 
media review focused on information on: 
• the nature of the Broken Hill community; 
• interests and concerns of community members about the lead contamination 
and retrenchments; and 
• the role of the media in these issues. 
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The main source of local media information was the local Broken Hill newspaper, 
the Barrier Daily Truth. Media coverage was reviewed from mid-1991 to November 
1995. In addition, I monitored media coverage in other newspapers, local radio and 
local, regional and national television for coverage of lead contamination in general, 
including other affected communities and Australia-wide, and unemployment or 
other relevant media coverage. I also reviewed demographic census data to provide · 
an initial and broad overview of the nature of the Broken Hill community. 
3. 5 Data Analysis 
The data analysis process is described by Marshall and Rossman (1989:112) as 
the process of bringing order, structure, and meaning to the mass 
of collected data. It is a messy, ambiguous, time-consuming, 
creative, and fascinating process. 
Iterative data analysis took place throughout the, research process. Tentative analysis 
and theorising occurred during early stages of research, focussing on uncovering 
specific issues of study and refining the research problem. Throughout the 
fieldwork,- I continually reviewed data to uncover relationships with issues emerging 
from the research. Emerging hypotheses were continually tested during the data 
collection process. 
Formal data analysis followed the completion of the data collection. The first step in 
this process involved drawing out concepts and categories from a sample of the 
interview transcripts. A group of three people - myself, and two members of my 
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supervisory panel - each drew out themes and categories from ten percent of the total 
number of interview transcripts separately, and brought them together in a coding 
framework. I then compared the three frameworks, and synthesised where 
appropriate, creating the coding framework which was used to categorise the 
transcribed interviews and other data (see Appendix 5). 
The first element of this process involved 'unitizing data' (Erlandson eta/, 
1993: 117). The interview and focus group transcripts, participant observation and 
group discussion notes were content analysed by disaggregating responses into the 
categories established in the coding framework. For example, all responses related to 
social support were extracted from the interview transcripts and located together. 
Consistent with content analysis research (Steier, 1991), this sorted data formed the 
basis of theory building, where the data was compared with relevant literature and 
theory. Disciplinary and sub-disciplinary boundaries were ignored in order to find 
relevant concepts and research (see Chapter 2). 
3. 6 Quality of the Data: Reliability and Validity 
It is important that my interpretation of 'reality' is compatible with that of the 
research participants. Strategies which I used for attaining quality of data and 
interpretation included: 
• Spending nine months in Broken Hill; 
• Interpretation and analysis throughout the data collection process; 
• Returning to the university between field visits in Broken Hill, to review 
perceptions, insights and analysis with colleagues outside the community 
context; 
• Verification of data and interpretations by those in the context of the study 
during fieldwork, and the return visit; 
• Collection of data from different points of view, from people who have 
different opinions and understandings; and 
• Collection of a diversity of materials, to give a holistic view of the context. 
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Reliability of the data and resulting analysis was increased through the length of time 
which I spent in the community. My nine months of fieldwork in Broken Hill over 
six visits facilitated a detailed understanding of the community and the nature of 
responses to the chronic environmental lead contamination and retrenchments. I 
concluded data collection once I had approached an understanding of the views of 
participants, in essence being able to predict what people would say, based on the 
range of data already collected. Data interpretation and preliminary analysis 
completed throughout the fieldwork and between visits also increased the reliability 
of the resulting analysis. I used repeat field visits so that I could conduct some data 
analysis, including review of theory and literature, and discussion with colleagues 
and supervisors, away from Broken Hill. Opportunities were taken throughout the 
research process to discuss my interpretations with people in Broken Hill, including 
research participants and other residents. Lastly, a follow-up visit after completion 
of the draft thesis enabled discussion of the research results with staff of the Broken . 
Hill Environmental Lead Centre. 
Validity is increased by the use of triangulation, which involves the use of a 
combination of research methods and sources in the study of the same phenomenon 
(Denzin, 1985). I used a combination of methods (interviews, group discussions, 
participant observation, and analysis of secondary data) to increase the credibility of 
the results of this research. The research participants included people with different 
points of view, opinions and understandings, including residents representatives of 
organisations. 
3. 7 Coordination with other Researchers 
In early 1 ~93, I learned of a University ofWollongong study team which intended to 
conduct research related to environmental lead contamination in Broken Hill. This 
research sought to compare multiple case studies, including Broken Hill, Port Pirie, 
Port Kembla, and a 'non-affected' community, substituting breadth for the degree of 
depth which I was able to obtain as a result of my in-depth study approach. It 
included interviews with mothers, focus group meetings, as well as surveys of 
community concern. 
As a result of the more advanced state of my research, and complementarity of the 
two studies, cooperation with this second study team was incorporated into my 
research. I provided background information and contacts to the other study team. 
Three focus groups were organised jointly and held with a variety of residents and 
'community leaders' (see section 3.4.3). 
3.8 Dissemination and Application of Results 
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Research results were disseminated to research participants and the general 
community, health workers, relevant government agencies, researchers and other 
interested persons, as well as to academic audiences. The community received 
feedback on interim results throughout the study. This information was disseminated 
through repeat interviews with residents and the media. Local agencies received 
information through communication with the researcher, meetings, local media and 
published literature. In April 1994, I provided information to the lead health 
educator, to assist in the development of the education program (Appendix 6). In 
November 1995, I returned to Broken Hill, to present my research results to staff of 
the Broken Hill Environmental Lead Centre, and to discuss how the results could 
inform the development of their health programs. At the end of this meeting, Lead 
Centre staff provided positive feedback about the relevance of my research results for 
the development of the long-term lead management plan, and the community 
education program. The local newspaper also printed an article which provided a 
short summary of my research results and thanked residents for their participation. 
Feedback further informed my study, and contributed to the final preparation of this 
thesis. Copies of the final research results will be made available to local residents 
and organisations, and State and Commonwealth governments. Information has 
been, and Will_ be, disseminated to the academic community via conferences and 
national and international journals. 
3.9 Limitations of the Methodology 
One of the features of this study was the relatively long period of time spent in 
Broken Hill in an attempt to obtain a full appreciation of the community response 
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process. This involved living in Broken Hill for 9 months between July 1992 and 
November 1995. The use of repeat visits, and the length oftime in the community 
facilitated rapport and probably contributed significantly to the quality of data 
collection and analysis. However, the costs of such a schedule included a certain 
degree of social isolation while in Broken Hill, and the difficulties in re-establishing 
myself in Canberra after each visit. Social interaction in Broken Hill, and transition 
back to Canberra was assisted by friends and colleagues in both cities. 
One of the limitations of the research methodology related to the large amount of 
data collected, and the time that it took to transcribe, code and analyse the data. 
Transcriptions, coding and data manipulation on the computer took place over 
several months. However, this process increased my familiarity with the data, and 
assisted in the writing process. 
My understanding of how responses to the retrenchments interacted with the process. 
of community responses to the lead contamination would have been enhanced with 
greater effort devoted to the collection of more detailed information about 
pcirt:icipants' social networks. However, I was able to obtain a considerable amount 
of information during interviews, informal discussion, when seeking referrals, and 
during my everyday interaction in the city. In addition, the timing of the research 
restricted the exploration of how responses to the retrenchments interacted with the 
community response process to the lead contamination over the long-term. Attention 
to the long-term interactions between two threats should be a focus of further 
research. 
Lastly, while attempts were made, I was not able to contact people who had already 
left Broken Hill in response to the lead contamination. Thus the results of this 
research present a theory of the responses of the part of the community who did not 
move away. Future research should make further attempts to understand the 
experiences of the members of the community who chose to move to eliminate 
contamination exposure. 
66 
3.10 Conclusions 
This research is firmly based within the naturalistic paradigm. My aim was not to 
identify simple cause-effect relationships; instead, I embraced the complexity of the 
community response process. This exploration of complexity is an important part of 
advancing our understanding of community responses to chronic environmental 
contaminants. I drew from a range of methods, which together enabled an in-depth 
understanding of community responses to lead contamination, which would not have 
been possible with more limited set of methods. The flexible approach which guided 
my use of the research methods respected the nature of the community, participants, 
and the sensitive nature of the research topic. This research method, which evolved 
throughout the research process, may be used in other communities dealing with 
environmental hazards, and probably to other communities dealing with other 
sensitive issues. 
Chapter4: 
Broken Hill 
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This chapter introduces the nature of the Broken Hill community, from its early days 
in the 1880s, to the present. It serves two purposes. Firstly, it sets the context for 
this thesis. Secondly, the nature of the community relates to its resilience to impacts 
(see Chapter 2), therefore an exploration of the nature of the community is central to 
understanding the community responses to the chronic environmental lead 
contamination. 
This chapter highlights the fact that although some characteristics of Broken Hill are 
similar to other Australian communities and other mining communities in Australia 
and elsewhere, many are unique to this city. The chapter begins with a description of 
the community and the mines which have played a central part in shaping the nature 
of the community, as well as being the major employer for most of Broken Hill's 
history. Next, the physical environment of Broken Hill is described- including its 
water shortages, dust storms, skimps and vegetation. The next three sections 
describe the nature of the social, economic and political setting. The description of 
the social environment (section 4.3) includes an overview of the City's population, 
education, religion and housing. It also describes aspects of health of the community 
and the mine workplace. Welfare and protection, and leisure of local residents is also 
outlined. Lastly, it describes the nature of the social networks and collective actions. 
Section 4.4 describes the nature of the economic environment, including the local 
economy, employment, and incomes. The political environment, including local 
politics and resident participation, is described in section 4.5. The significance or 
almost mythical status of Broken Hill is discussed in section 4.6. Lastly, I conclude 
that local cultural expectations and values and the community's social vitality, 
economic viability and political efficacy have significant implications for the 
community's resilience to threats. The nature of the community will be illuminated 
further throug~ analysis of responses to the lead contamination and retrenchments, 
and will be woven throughout the rest of the thesis. 
A MINER BORN Ronald Heley, Broken Hill, NSW, 1968. 
I was born ina mining town, 
surrounded by dumps and dust. 
Reared in a hovel called a home; 
its iron roofred with rust. 
My. f!lther worked deep underground, 
swinging a strikers hammer. 
And spent his weekends in the pub, 
or locked up in the slammer. 
My mother gave the game away, 
and died of a broken heart: 
We took her to her resting place 
laid out in a masher cart. 
When young l joined. in childish games, 
and willied on the wagons. 
And earned a 'trey' to see the 'flicks' 
by scroiJDgingempty flagons, 
l caught the common ills of kids -
like the measles and the mumps -
And skun my knees; and·tore my tweeds, 
wbil¢ slithering down the dumps. 
At footie in the wili.ter months, 
and cricket in the summer, 
or, stigingup ~ ~l)'kes' at schoOl, 
n:tY ma~ claimed me a hummer. 
Hook a job when J was twelve, 
selling the •Barrier Miner'~ 
Andfoughtwith other larrildns, 
ancf often copped a • shiner'. 
Butwhenl reached my middle teens. 
I learnt the art of loving. 
So gave away the foolish pranks, 
to spenq. my. nights out. roving: 
W¢ 1DQst1y found~· in towns litre ours "' 
!{one was a miner'non .. 
That it was hard. to reach the top; 
tho' an odd one tried, and won. 
For cash was sparse, and work was scarce, 
so V?e most went down the mine. 
And Wflile the work was hard, and hot, 
· the regular pays were fme. 
For me. the vicious circle joined, 
and I was. on the ·hammer, 
Or, with my father. in tbe pub, 
or. 'maybe, in the slammer; 
or I was born in a mining town, 
and live midst the dumps and dust, 
In a wretched hovel. I call a home; 
Its iron roof red with rust. 
Notes by the poet: 'trey' is three pence; 'flicks' are Saturday afternoon pictures (silents); 
'tykes' are Catholic kids .. The 'Barrier Miner' was once a Broken. Hill evening paper. 
Additional notes: 'dumps' are the skimp dumps (see glossary oftenns). 
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4.1 Broken Hill: The City and the Mines 
Broken Hill is located in semi-arid Far Western New South Wales (see Map 1 ), 1169 
km from Sydney, 510 km from Adelaide, and 43 km east ofthe South Australia 
border. Broken Hill's isolation has played a significant part throughout its history 
and still has implications for the community of today. As one participant said: 
Broken Hill, until the last 15 years; has been very much a little 
world of its own ... very isolated ... and the world outside didn't 
exist for Broken Hill. 
Early communication and travel routes encouraged travel to Adelaide, rather than 
Sydney. In the 1880s, Broken Hill was connected to Adelaide via rail, and was 
linked to the New South Wales railway system in 1927. One participant recalled: 
It was quite a while until the road to Sydney was bituminised. It 
used to be that a quick trip to Adelaide was a full 8 hours. I can 
remember the road being bituminised bit by bit. The road to 
Mildura was even substantially dirt as kids. 
Broken Hill had, and indeed still has, strong ties to South Australia, is geographically 
and politically part of New South Wales, and has employment ties to Victoria. The 
majority of miners who came to Broken Hill originated in South Australia. The New 
South Wales government received Broken Hill's mining royalties, and sent financial 
support and services. 
The management of many of the mining companies which have operated in Broken 
Hill have been located in Melbourne. Many residents have social ties to friends and 
family in Adelaide, South Australia. Many Broken Hill residents spend holidays at 
Glenelg, an Adelaide beach suburb. During an interview with a retrenched worker, 
he jokingly said that most people move to Adelaide: 
That's why the place is growing! There is going to be a line of 
houses one day, up to Broken Hill. It is going to be the next 
suburb of-Adelaide. I can just see it. 
There is still considerable discussion about proposals that Broken Hill should 
become part of South Australia. 
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The Broken Hill community was established after mining commenced in 1883. 
Broken Hill has experienced many changes in mining operations since then. Initial 
mining development was restricted to the surface in the centre of the line oflode (see 
glossary of terms) around the original outcrop known as the 'Broken Hill'. By the 
mid-1890s, these surface deposits were mostly worked out, and underground mining 
became predominant. From 1886 to 1897, the ore was smelted in Broken Hill. 
Eleven companies worked along the line of lode in the 1920s. In 1940, after several 
changes during the next two decades including Broken Hill Proprietary Limited's 
move away from Broken Hill in 1939, the central mine closed. This left the two 
main centres of mining at the north-east (the 'north' mine), and the south-west (the 
'south' or Zinc Corporation/New Broken Hill Consolidated mine). The central area 
was subsequently worked by a series of relatively small mining companies (including 
Minerals, Mining & Metallurgy Limited. in the 1970s and 1980s), mining either 
small underground or surface deposits, or retreating waste and tailing dumps from 
earlier mining operations. In some cases, waste material was retreated several times, 
as more efficient techniques were developed. At present, Pasminco Mining Broken 
Hill is the only mining company operating along the Broken Hill line of lode. 
Work practices in the Broken Hill mines included miners working in small parties, 
with two men, a worker and his 'mate', working together, and restrictive work 
practices. One retrenched mine worker recalled the work environment, particularly 
the union rules, prior to the mid 1980s: 
The union restrictions that they had- you wasn't allowed to do 
this, you wasn't allowed to do that ... 'Tradesmen weren't allowed 
to drive cranes. You could use the machine, but couldn't push 
the )'utton to start it. Someone had to come and start the machine 
for you... And it was entrenched ... the system up there was 
entrenched. The management system, the worker system - the 
w_hole bit - the whole mining company... Everybody used to take 
the easy way out. They were getting good money for minerals, 
and they didn't have to worry about making a profit. Their profit 
was there _to be had. And everyone just went softly, softly ... 
He also recalled the 'regimentation' of the workplace: 
And management - you had to stand~ to attention. It was pretty 
regimented, you know. With the whistles at knock off time, you 
had to stand on this line to knock off, and this sort of thing. You 
wasn't allowed over it. There was virtually a line drawn there -
imaginary line. And you toed the line ... 
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Benefits of mine work included lighter duties for older workers, and apprenticeship 
training. One mine worker described his experiences training as an apprentice in the 
mid 1970s: 
At that stage, it probably would have been the best place to work 
in Australia. As far as an apprentice straight from school, to 
walk straight into a workshop that was just set up for the 
apprentices. We had about 30 odd apprentices. In the first year 
we got taught trade basics. We weren't thrown straight into the 
workforce. You went in there, learned all about your trade, and 
went to tech. The workshop itself ... everything was there, set 
up for the apprentices. Second year, you went out into the 
workshops, into different departments... Plus we had 
powerhouses. We used to generate our own power for the mine. 
Machine shops . . . everything. So the grounding you got as 
apprentices was great! Plus at that time, I was getting paid ... as 
a third year apprentice, I was getting paid more than a tradesman 
anywhere else in Australia. Just for the fact of the lead bonus at 
that stage was right up ... You're 17, 18 ... getting men's wages. 
It was a great place to work! You had a heap of characters. It 
was a joy to go to work. You would get up in the morning, and 
ready to roar into it. 
Beginning in 1987, the mining environment saw significant changes in technology 
and industrial practices. Many workers adapted to the changes, while others felt that 
they could not adapt, and took the offer of redundancy packages. One retrenched 
worker recalled the changes in technology: 
T_he equipment that does the mining was no longer stuff that the 
miner held and picked up and bolted it down, and then stood 
there, and then took it all away again ... Now he climbs up into 
this four-wheel drive machine, starts it up, drives to the work ... 
gets out to hook up air and water hoses, and pressing buttons and 
pulling levers ... 
During 1986 - 87, there were major reductions in the employed workforce, achieved 
mainly by early retirement and significant stoppages, which accounted for the loss of 
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911 daily paid positions. Several participating retrenched workers spoke about how 
they felt an increase in work pressure after these changes. One recalled: 
Well, they wanted their pound's flesh ... One instance on the 
night shift ... in the early 80s ... I used to work night shift, and 
the policy on night shift is that you would work from 12:00 to 
4:00, and then you would have something to eat, and then you 
could have a sleep for three hours, and they wouldn't pressure 
you. That was the way for years, even before I started. They 
would make sure that you worked up until crib time, and then 
after that, you would have a sleep . . . in the crib room . . . the shift 
boss would wake you up and say "the cage will be here in a 
minute, time to go". But then things just changed. You would 
have to work all night. . . Things like that. That was hard for 
people to get used to - working the full 7 hours of night shift. 
Then they started these rosters ... they wanted more tonnage. 
The prices when I first started - the price of metals were sky high 
-the companies were going alright- they didn't have to pressure 
anyone to do a lot of work... The companies were sky high. 
And when things started to get tough ... they were pressuring 
everyone ... And that is when it started to turn. It was very hard 
on morale ... that was the hardest part- a change of ways ... The 
mines had been going like that for years, and then all of a sudden 
they were wanted to change ... Some of the old blokes could not 
understand what they were going to do. 
Workers also discerned a change in the nature of the relationship between workers-
from cooperation to competition, where "there is someone behind you wanting your 
job". This change was described by one retrenched worker: 
When I first started, if there was something wrong underground, 
if you were behind in your work or something, if you were 
walking past, you would jump in and help one another. As they 
brought in the big machinery and pushed the blokes more, and 
pushed them more, you tended to be looking over your shoulder -
y~ur mate would rather 'stab you in the back' than help you. It 
became a different place, once they brought the big machinery in. 
One of the jobs that I was doing needed 4 people to do the job. 
When they brought the big machinery in, they only needed one. 
So you could imagine the competition between the blokes . . . they 
wanted the jobs that paid the most, so you sort of ... if you got a 
job, you were lucky. And then those other blokes got put down 
to a lower paid job. Some of them, if they could stab you in the 
back and get your job, they would. There were instances where 
you had young blokes who put equipment into our jobs. And the 
mining parties down there at that stage accepted $3 a day extra if 
. 
they got rid of the young lads and did the jobs themselves. So 
these young lads got kicked out, and these blokes got $3 a day 
extra. So you could imagine what it was like. It wasn't nice. It 
was just a different attitude. 
Some retrenched workers felt that the changes led to a reduction in safety. 
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Most of the City (see Map 1) is laid out in a grid form, parallel to the line of lode 
which runs north east to south west. There are three major areas of the City -
North/Central, South and Railwaytown. Central North Broken Hill contains the 
majority of housing and the main commercial area. South Broken Hill, originally 
called Alma, lies to the south ofthe line of lode. Railwaytown lies to the west, 
separated by the main part of the city by the former Silverton railway line, and 
containing the shopping plaza. Both South Broken Hill and Railwaytown have their 
own commercial areas with public buildings, post offices, and recreation areas. Most 
of the streets are now tree-lined, with grass or dirt footpaths. Pasminco's Zinc Lakes. 
located to the South-west of town also provides a large grassed area with two 
artificial lakes. 
The community is serviced by local businesses, and recently by large companies such 
as BIG W, Woolworths and Pizza Hut. There are a range of churches, restaurants 
and pubs providing entertainment for locals, and act as formal and informal meeting 
places for local groups, and a range of recreational and other community services. 
Facilities and programs for children and adults include toy library, kindergym, 
playgroups, daycare centres, and special events such as fetes, sports, and craft 
classes. A campus of Charles Sturt University, and technical college (TAFE) offer 
courses. There is one local newspaper, the Barrier Daily Truth, which all local union 
members receive from direct deductions from their wages. Broken Hill is home to 
several, but a declining number of State and Commonwealth Government offices, 
many of which have recently relocated to Sydney and Dubbo to the east. There is an 
abundance of sporting facilities including a racing track and a trotting track, 
showgrounds, two golf clubs, two pools, several parks, tennis courts, a soccer field, 
two golf courses, basketball courts, and four sports ovals. 
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Broken Hill has one of the advantages of a small town - on walking down one of the 
main streets, you see people stopping for a chat with friends, relatives and 
workmates. Shop owners remember your 'usual' order and ask about the latest 
events. Residents appreciate the slow pace, quiet, friendly nature of the community, 
and the benefits of low cost housing, services, and good schooling. One local 
resident described it as a "clean, free and easy, safe, honest and decent town". 
4.2 The Physical Environment 
In Broken Hill's semi-arid environment, average daily maximum temperatures range 
from 15 degrees Celcius in July to 32 degrees Celcius in January, and the average 
yearly rainfall is 248 mm (Canberra Meteorological Office, pers. comm, 1995). The 
Barrier Range runs north of the city for about 130 km. Broken Hill is known for its 
clear blue skies which have been used extensively in the Australian television and 
movie industries. The City is surrounded by vast areas of native vegetation of 
saltbush and grasses, with the occasional Sturt's Desert Pea, in the surrounding 
regeneration area and beyond. Four pastoral properties surround the city. 
Water was the most vital need for the settlers of semi-arid Broken Hill, as the city's 
water supply, which relied on small catchment areas and low and uncertain rainfall 
and high evaporation, was often seriously depleted (Solomon, 1988). Until 
Umberumberka Creek was dammed in 1914, Broken Hill's water supply was highly 
unreliable. The Menindee Lakes Storage Scheme, started in 1949, ensures a constant 
water supply. Water supply is an ongoing concern in the community. 
Dust storms have been a dramatic part of life in Broken Hill. Several older 
participants recalled the dust storms of their childhood: 
I know my brother was visiting friends about half a kilometre 
away, and a raging dust storm hit Broken Hill. And the only way 
that he could fmd his way home, because the dust- it was red, 
red dust. -He had to feel his way along the fences to find his way 
back to our place. The dirt used to build up several feet high ... 
We don't have anywhere near the dust storms (now). The last 
bad dust storm that I can recall (about 20 years ago) ... the dust 
storm hit and then a rain storm hit too, so you were virtually 
wiping mud off the windscreen. It was that bad... But 
apparently when I was a kid, we had them all the time. 
Yeah, that dust used to come from a long way away... They used 
to roll up in big dark red clouds, and then there would be all 
silence. The birds would stop twittering, and everything. And 
then it would come down all over ya. At one stage there was a 
dust storm here, and they found traces of it in New Zealand. We 
haven't had a dust storm here for years! We had one once, and I 
got out of the bus down at the corner out here . . . so I sat down 
next to the fence and waited till it stopped. One storm once lifted 
the roof off that house ... the house out the back was just a frame, 
and it knocked that flat ... they would roll right up, end there, 
and then boom! ... everything would be still. 
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As these residents noted, the frequency and intensity of dust storms was reduced with 
the establishment of the dramatically successful regeneration area which was planted 
in the 1930s (Webber, 1992). However, some participants recalled dust storms 
occurring until the 1970s. Indeed, many participants still consider Broken Hill to be· 
a dusty place. 
I think that there is still a fair bit of dust around. I can dust one 
week, and have a whole heap of dust the next. I dust every 
week. I can remember living in Adelaide and not dusting for 
ages! We're fairly protected with the trees out here ... but there 
is still a lot of dust. 
The most noticeable and striking 'structures' in Broken Hill are the skimp dumps 
which bisect the town. Several participants also recalled the dust and skimps which 
used to blow off the skimp dumps. 
The skimp dumps were always terrible when it blew. You would 
have a windy storm, and everything would just be grey, all the 
way through. Sometimes you couldn't go outside, it was that bad 
that you couldn't even see. The skimps blowing all over the 
place. 
One participant recalled attempts to deal with the blowing skimps. 
Living in Gaffney street, we had the skimp dumps· right at our 
backyard. Mum would sweep the verandahs and dust in the 
morning. If a bit of wind blew up, by the afternoon it wouldn't 
look as if she had done it at all. That's how bad it got. The 
whole of Gaffney Street complained one year about the skimps 
and the dust. So they tried to put a plantation on it... Well that 
didn't take off as well as they had hoped, so they used to tip 
sump oil down it. Once they started doing that, it did settle down 
a lot. But not as much as they could have done. You still got the 
skimps coming through... they always needed to do a bit more 
than what they were doing. You always had it, and grew up with 
it. [When did that happen?] That was when I was a child 
growing up. . . When I was about 8 or 9, they started to put the 
plantation in, getting plants growing ... they put down oil this 
month, and by the next month, it had all seeped in or blew away. 
The wind took it straight off . . . and then you got back to your 
leaded ... to your fine dust. You couldn't go out, if there was a 
wind like today, you couldn't go outside and leave your windows 
open. Even in summer, if there was a slight breeze, you had to 
have the house all locked up, because it would have come straight 
in the windows. It was really bad. 
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Although the water shortages, dust storms and skimps do not affect the quality of life 
in Broken Hill to the same extent today, they still affect resident's perceptions of the . 
environment, and relate to the environmental lead contamination. Broken Hill 
currently has tree-lined streets, with most homes having lawn areas, gardens and 
paving. However, the semi-arid environment and water costs still restrict residents' 
ability to grow vegetation, including lawns. 
4.3 The Social Environment 
4.3.1 Population 
Prior to the influx of mine workers and families. in the late 1890s, there were two 
major populations in the Broken Hill area. Solomon (1988) reports that there were 
three nomadic Aboriginal groups in the Broken Hill area - the ltchumundi, ranging 
from Poolamacca (about 50 km north of Broken Hill) to the Grey Range in Southern 
Queensland; the Karamundi, who kept closer to the Darling and its tributaries north 
ofWilcannia; and the Barkinji, who followed the Darling south ofWilcannia 
(Solomon, 1988). These groups were displaced after the European explorers and 
later pastoralists moved into the area in the mid 1800s. By 1886, a few sheep 
stations were located around Broken Hill. 
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Miners came from many areas, including the copper mines of Burra and Kapunda in 
South Australia, the underground gold mines in Ballarat and Bendigo in Victoria, 
surrounding fields (such as Silverton), while others travelled from the large cities. 
Many miners and mine managers were Cornish, coming from Burra or the copper 
mines and smelters on the Yorke Peninsula at Moonta and Wallaroo (Kennedy, 
1978). 
In the Census of June 1891, the population of Broken Hill was just under 20 000 
(compared with 383 000 in Sydney, 133 000 in Adelaide, 33 000 in Hobart, and 13 
000 in Newcastle), making it the second largest centre of population in New South 
Wales. In the 1890s, Broken Hill had a predominantly male population, with only 40 
percent of its residents being female. By 1921, there were equal numbers of males 
and females. Between 1891 and 1901, the population increased by 7, 700 people. In 
1910, with a population of approximately 35 000, Broken Hill was the tenth largest 
city in Australia. Table 6 shows Broken Hill's population from 1883 to 1991. 
Table 6: Town Population 1883 to 1987 
Date 
1883 
1887 
1889 
1891 
1901 
1911 
1915 
1921 
1933 
1934 
1936 
1947 
1952 
1954 
1961 
1966 
1971 
1976 
1981 
1986 
1991 
Population 
5000 (est.) 
11 288 
19 789 
27 500 
30 972 
34 757 
2,6 337 
26 925 
26 750 
26 358 
27 054 
32 805 
31 351 
31 267 
30 036 
30 600 
28 850 
26 910 
25 460 
23 771 
Sources: Solomon (1988: 136); Australian Bureau of Statistics (1991). 
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Significant reductions in the population occurred between 1915 and 1921. There was 
a significant increase between 194 7 and 1952. Since 1952, there has been a 
declining population. Broken Hill's current population is approximately 22 500. 
Many current residents are third and fourth generation Broken Hill locals. The vast 
majority of Broken Hill residents are Australian-born (93% of the 1991 population). 
This contrasts with the 77% of Australian residents in 1991 who were Australian-
born(AustralianBureauofStatistics,perscomm, 1995). In 1991, 1.9%ofthecity's 
population were Aboriginal. Those not born in Australia mainly come from the 
United Kingdom, New Zealand, Italy and Yugoslavia (see Table 7 ). 
Table 7: Birthplace (Countries), 1991 
Country Percentage of Population 
Australia 93.2 
Canada 0.1 
Ireland 0.1 
New Zealand 0.4 
South Africa 0.1 
United Kingdom 1.7 
USA 0.1 
China 0.0 
Germany 0.2 
Greece 0.2 
Hong Kong 0.0 
India 0.1 
Italy 0.7 
Lebanon 0.0 
Malaysia 0.0 
Malta 0.2 
Netherlands 0.1 
Philippines 0.2 
Poland 0.0 
USSR 0.0 
VietNam 0.0 
Yugoslavia 0.3 
Other 0.4 
Not Stated 1.8 
Total 100.0 
Source: Australian Bureau of Statistics (1991) 
4.3.2 Education 
In the past, local young men could leave school at the age of 15, obtain an 
apprenticeship and a job on the mines. In 1991, the majority of Broken Hill's 
population had left school at the age of 16 or under, and most did not have formal 
qualifications (see Tables 8 and 9). Many of those who have qualifications are 
tradespeople. 
Table 8: Age Left School, Persons Age 15 Years or More (1991) 
Males Females Persons 
Under 15 years of age 16.4% 18.1% 17.3% 
15 years 28.5% 31.6% 30.1% 
16 years 23.9% 21.1% 22.4% 
17 years 9.8% 8.9% 9.4% 
18 years 5.9% 5.0% 5.4% 
19 years or more 1.8% 1.3% 1.5% 
Still at school 3.6% 3.3% 3.4% 
Did not go to school 0.5% 0.4% 0.4% 
Not stated 9.6% 10.3% 10.0% 
Total 100.0% 100 .. 0% 99.9% 
Source: Australian Bureau of Statistics ( 1991) 
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Table 9: Qualification (Highest) Level, Persons Age 15 Years or More (1991) 
Males Females Persons 
Higher Degree 0.5% 0.1% 0.3% 
Post Graduate Diploma 0.5% 0.7% 0.6% 
Bachelor Degree 2.5% 2.5% 2.5% 
Undergraduate Diploma 1.4% 4.5% 3.0% 
Associate Piploma 1.3% 0.7% 1.0% 
Skilled Vocational 20.1% 1.4% 10.5% 
Basic Vocational 2.0% 4.6% 3.3% 
Inadequately Described 0.7% 0.7% 0.7% 
Not Qualified 60.2% 70.5% 65.5% 
Not Stated 10.8% 14.2% 12.6% 
Total 100.0% 99.9% 100.0% 
Source: Australian Bureau of Statistics (1991) 
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Local education facilities include several primary and secondary schools, and a local 
T AFE college. The local campus of Charles Sturt University offers degree and 
continuing education courses. 
4.3.3 Religion 
Organised religion has played a significant role in shaping the nature of the Broken 
Hill community. Early on, Methodism was dominant, reflecting the large numbers of 
Methodist miners in the city. Subsequently, the importance of Catholicism 
increased, as the South Australian influence lessened, and as many professionals and 
government service workers came to Broken Hill from within New South Wales. 
Notably, all of the Barrier Industrial Council union presidents have been Catholic 
(see section 4.5.2 for a discussion of union influence). The Catholic religion still 
predominates. In 1991,28.3% of the population identified themselves as Catholics; 
followed by 20.2% Uniting Church, and 16.7% Anglican. 15.2% identified 
themselves as not having a religion. There are a variety of other churches and 
synagogues - Assemblies of Go<;!; Baptist Church; Christian Outreach Centre; Church 
of Jesus Christ of Latter Day Saints; Cornerstone "community; Jehovah's Witnesses; 
and Lutheran. Churches provide a meeting place for local residents, and also play an 
important part in local welfare agencies and charities. 
4.3.4 Housing 
Solomon (1988) writes that in 1886, there were 23 houses, 15 huts and 29 tents. 
They were located to the north, adjacent to the Central Mine. By 1901, there were 
5497 dwellings in Broken Hill. Almost half were wooden, one third of iron or 
canvas, and the remaining one-fifth were made of stone. Nearly all had iron roofs, 
and many had verandahs. The predominance of iron homes throughout much of 
Broken Hill's history reflects the ease of shipping corrugated iron to the isolated 
mining town, and the uncertain nature of mining communities. The endemic 
uncertainty meant that, as one participant said, "in case, if the mines folded, they 
could pull it (the house) down and take it on to the next place". 
One resident described the home where he grew up: 
My house as a kid ... the majority of the houses in Broken Hill 
were galvanised iron... Where I lived was galvanised iron, 
nothing flash. No garden, because of water restrictions. I can 
remember the first place I lived had a hedge. No fruit trees or 
anything like that. 
Without a cooling system, homes became hot during the day and at night. 
We used to sleep outside at night, because we never had any air 
conditioning or fans or anything. So we would sleep outside on 
stretchers. 
Any window or door left open for cooling a house was an entrance for dust, 
particularly during dust storms. 
(Dust storms) they go right through your house and everything. 
But in latter years we put air conditioners in, and if you tum on 
your air conditioner and shut all of your windows, it keeps a lot 
of dust from getting in on a windy day. 
In these early days, many homes had dirt or board floors. Most yards were mainly 
dirt, without a garden, and a lack of water prevented widespread growing of lawns. 
As one older participant recalled: 
Where my mum lived ... our yard was all dirt. We never had 
any garden; never had any lawn. I think that we had one little 
patch of lawn that my mum tried to grow ... (we didn't have) 
cement paths or anything like that. My poor mum would get out 
after we had a dusty day and try and sweep the firm soil. . . I 
could always tell when mum had done her housework and got out 
and swept because the yard always looked nice and clean and 
tidy. 
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One resident recalled the marked improvement in the town, including housing, which 
occurred after the second world war. 
Most homes are no~w made of metal (corrugated or pressed iron), stone or brick. 
Housing prices in Broken Hill are relatively low. Most homes (77% in 1991) are 
owned or are being bought by their residents, and 16.1% are rented through a 
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housing commission/authority (2.5% ), other government agencies ( 1.1%) or other 
(11.8%). Many yards now include lawns, paved areas, trees and gardens. There has 
been a revitalisation of some older homes as residents have taken advantage of a 
recently established fund to decorate homes in heritage styles. 
4.3.5 Health 
Until the 1920s, there were high levels of illness and mortality both in the mines and 
the wider coinmunity. Widespread infectious diseases included Typhoid, Scarlet 
fever and Diphtheria (see Solomon, 1988). As discussed in Chapter 1, lead 
poisoning of mine workers, and to a lesser extent children, was a major concern 
before the 1920s. Kennedy (1978:82) writes that in 1897, 
if he (the miner) did not become the victim of a mining accident 
or succumb in time to an industrial disease, difficult working 
conditions would sooner or later strain his back and render him 
partly deaf 
Although mine safety has increased dramatically over time, from the early days when 
accidents were common (Blainey, 1968), to the relatively safe workplace of today, 
hazards still remain an important part of the mining experience. Many former mine 
workers recalled the dangers of mine work, and spoke about co-workers who were 
killed, as well as their own close calls. 
Since I have been there, I can think of 5 people straight off that 
have been killed. There have probably been more, but 5 that I 
actually knew, died. It wouldn't have, been that many more, 
because you knew most people, in a small place. You had to be 
aware, always... I know two of them that have been killed by 
rocks falling; one ... probably electrocuted ... another one, a 
whole series of failures in a safety sequence ... he ended up 
falling down a chute; ... it is dangerous ... That sort of preyed on 
my mind, I suppose. I wouldn't call them nightmares, but when I 
was working, you always dream about things falling down 
underground. So it definitely must have preyed on my mind. 
The only time that I got really scared when I was down there was 
when I went to the stope after crib, to drop off some equipment 
that I had repaired... I parked my ute ... it was just like 
firecrackers going off- the rocks popping, with the pressure of 
the ground moving. These rocks were just popping like gunshots 
or firecrackers. Rocks started to come down- of course, I didn't 
know where to run, because it was happening right above me 
head. (laugh) So I just threw this thing on the back of me 
vehicle, and just got out of there. That was about the most for 
me. A couple of blokes got killed while I was down there. Plus 
when I was an apprentice, a bloke got killed ... mainly miners, 
they are the ones getting squashed by rocks. . . The danger was 
there, but you never thought about it. Its not something that you 
went looking for... I think that other people worry about it more 
than the blokes down there, like wives, mothers, girlfriends. 
They are the people that worry about it. I think that you have got 
more of a chance getting run over crossing the road than being 
underground. I worked in the mine for 8 years, and 3 blokes that 
I knew got killed up there, while I was there. It was in the back 
of your mind all the time, especially if you are working in ore 
passes or anything. You look down, and all you can see is a 
black hole. You know, 'if I go down there, I'm not coming out', 
or if you do, they pull you out in bits and pieces at the breaker 
station, which has happened. [Is that right?] Yeah, a bloke fell 
down once, and for over a week, they were pulling some of his 
pieces out of a breaker station. Its not very nice. But that is an 
occupational hazard. 
Safety is equally a worry for mine workers' spouses. One said: 
Even underground still worries me - (husband) having to go 
underground everyday. I try not to think about that too. That is 
probably a reason why I haven't taken any tours underground, 
cause I don't really want to know where he works. He tells me 
that he works in a great big area, all painted white - he is a fitter, 
so he fixes machinery. But I know that he has to go out on 
jobs ... Because there are so few fellows up there now, a lot of 
them work by themselves. A guy gets trapped by a rock, and it is 
a few hours before anyone finds him. , So it is a bit of a worry. 
Several participating retrenched workers also mentioned chronic hazards - dust, 
'dirt', diesel fumes and noise. 
Working in the (North) mill ... It was always dirty. Even in a 
clean crib room, the floor - you could hose down floors and wipe 
down tables as much as you want, but it won't be as clean as your 
house would be. All that you can do at crib time is wash your 
hands, wipe your face. You can have a shower, on the surface. 
You're always dirty. I don't know how some blokes used to do 
it. They would start Monday morning, and finish on Friday, and 
their clothes were as clean as they were on Monday morning ... I 
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was always filthy dirty... It did have a smell about the place, but 
that was only a diesel fume and dust smell ... Diesel fumes were 
the worst things ... that was down in the bottom. Up in the 
timber stopes it was beautiful - nice and cool and clean air up 
there ... And the smell from the firing ... I used to like that ... 
And Noisy. Very noisy. They used to have fans going 
constantly, they always seemed to be on that sort of pitch where -
that really high whine ... earplugs. A magic invention. Actually, 
I was surprised that I didn't have any industrial deafness ... I 
think quite a few blokes would have suffered from it - especially 
quite a few of the older blokes. Before they got into all of the 
safety things. That's been the last 20 years. 
Underground it is a different world from what it is up on top ... 
Fumes, sometimes you can't bloody breathe. Dust ... sometimes 
they run the passes when they are not supposed to. They run the 
passes at crib times ... they are not supposed to do it ... 
Sometimes when we were down there, someone would fire and 
the dust would come down our way ... we couldn't see where we 
were going ... You've just got to keep going through it ... 
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Mine workers' hours also affected the health of workers and their families. Many 
mine workers worked many hours. As one retrenched worker said, "I used to work 
all the time- worked 6 days a week, so life was totally consumed by work". Another 
retrenched worker recalled "As I said, in all me time on the mines, I would have been 
lucky to miss four or five days in 36 years". Workers are on shift rosters, including 
night shift, which one retrenched worker described as follows: 
Really, it was Sunday before you start to recover from a week of 
night shift (laugh) ... people complain about jet lag, well working 
three shifts you're permanently jet lagged. 'Cause the whole 
week you're on the night shift, you're a grump the whole week. 
Because you're either at work fighting to stay awake ... about 
5:00 in the morning is when it gets worse. Or you're at home 
trying to sleep when you can't. So you're forever either half 
asleep or half awake ... you're never fully with it. (laugh). 
That's the biggest difference that I noticed, no night shift any 
more. The afternoon shift was no trouble, but the night shift used 
to get me down ... you suffer from permanent jet lag, really ... 
And you can bet when you're on night shift and trying to sleep, 
that's when the council wants to work on a pole out the front, and 
yell out and ... it takes you a week to get over night shift. At 
least a week. And then you have a week of day shift, then you 
start again. 
Shift work affects the mine worker and their family (see for example Williams, 
1981 ). One retrenched worker spoke about the effects of shift work on a mine 
worker's family and lifestyle, both from the point of view of a son, and a mine 
worker: 
Working in a mine, rearing a family, working shift work ... there 
are sacrifices that have to be made, and there is rewards to it 
also. I used to think, when I was at a certain age, that how come 
I would go to school after my father had gone to work ... when I 
got home from school, I would be interested to ask him things 
and talk about things, and yet he'd go to work ... I wasn't seeing 
much of the kids by working two shifts in a mining situation or 
stoping. You're not with them for an evening, or an evening 
meal, or sit around with them before they were put to bed. You 
were deprived of your kids growing up. And when you worked 
the third shift, the night shift, you take the valuable time to have 
with young children not going to school... But then once they 
start school, you're available and around the house when they're 
at school for most of that day. And then you have to make sure 
that you have daily sleep, otherwise you drag yourself around by 
the end of the week. 
For many local mine workers, the pub played a central role in their daily lives, as a 
source of relaxation, socialising, playing cards, and for 'swapping stories and 
information'. Historically, many pubs had sports clubs, including football and 
cricket teams. As one resident fondly recalled, "All the pubs used to be bloody 
wild ... you could go to fight, feed, or whatever ... " However, as two retrenched 
workers recalled, this aspect of a mine worker's lifestyle had effects on marriages 
and families. 
But then there is the threat that a mine worker. . . He has been at 
work, so has been away from home for 7 hours. He can be 
exhausted and thirsty, and yet there are little kids waiting at home 
for this dad to come home from work. So he'd come home, drop 
the crib tin, and out he goes again. If you don't work in and 
work around and consider a wife, the mother of your kids, well 
that can put strains on the household, the family, and the 
marriage.- And it has, it did, and it does still. Because of family 
breakdowns and marriage breakdowns, there is the tensions 
created by working in the mines, and also the extra time that 
Broken Hill blokes might spend socialising or with their mates, or 
playing sport, or just enjoying one and another's company in a 
pub. 
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They say that there used to be a pub on every corner. But 
because of the miners, when they would come up from 
underground ... they would finish work, have a shower and then 
go to the pub. Some of them would sit there for hours and hours 
and would go home under the weather, and at home mum is there 
trying to keep a meal warm. I have seen so many families have 
kids so hurt ... mum is home with all of these screaming kids, 
and then she would get abused sometimes because the tea was 
cold or spoiled. That was really serious here once. Its not so 
bad now I don't think ... That was the done thing- you would 
finish work and go to the pub. . . All of my friends, because 
everybody worked on the mine ... kids would hardly see their 
father after work. 
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Recent research highlights health problems in Broken Hill. A recent psychiatric 
study (Y ellowlees and Kaushik, 1992) found that alcohol abuse and dependence 
stood out as being more prevalent in rural areas such as Broken Hill, compared with 
major cities. Problems such as domestic violence, sexual assault and incest were also 
found to have been the experience of women referred for psychiatric assessment in 
Broken Hill. Y ellowlees and Kaushik ( 1992) concluded that alcohol abuse is very 
common in rural New South Wales, particularly in men, although there are also high 
rates in women. 
4.3.6 Welfare and Protection 
Historically, the mines and unions provided welfare and protection in the 
community. Mine workers were essentially guaranteed employment, and they and 
their families received associated benefits. After world war II, the mining companies 
established the sickness fund, dental clinic, cooperative housing finance, credit 
assistance in purchasing household appliances, holiday camps, local parks and 
amenities, scholarships and other educational assistance, as well as support in 
lobbying for various government services. One former mine worker described some 
of these benefits: 
As far as the mines go, well I originally worked for the North 
Mine. I think that it was one of the greatest companies that I 
have ever worked for, for help and looking after their personnel. 
They helped educate my children. I have had a son go through 
university, and they assisted... He finished up working 13 weeks 
for them when he finished up school. That is ~e sort of company 
it was. It was a family company. You could join a fund there, 
they lent him the money to go through, and they just take it out of 
your pay, and work it out when you retire. 
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Each mine provided benefits for its own employees, and there were different benefits 
for the employees and families of different mines. As one resident said "They looked 
after you. If you done the right thing on the mines, you stayed there until you were 
62, and never had to worry about much at all!". A retrenched mine worker recalled 
the financial assistance provided by the unions: 
They used to pay you the lead bonus, and then they brought in the 
idea that everything after 2 pound a week, they banked in your 
name ... some people took it out every fortnight, but others built 
it up into a nice sum of money. A bit of 'big brother' going on, 
but 'you know, big brother looking after you, banking your 
money for you', and building your houses for you, and all of the 
rest of it. 
Although mining companies' support of local parks and amenities decreased in the 
1970s and 1980s, current mine employees still receive benefits including the sickness 
fund, educational assistance scheme, dental clinic and amenities scheme. 
As well as the mine support systems for workers, a number of charities and service 
clubs provided assistance to residents, particularly prior to World War II when work 
in the mining industry was unstable, and during periods of sustained industrial 
depression or disruption. During strikes, the union movement had short-term funds 
available to assist strikers and their families. These formal support systems were 
complemented by community networks of family and friends which also provided 
assistance in times of need during the depression and strikes (Solomon, 1988). 
Social support networks are described further in section 4.3.8. 
Broken Hill currently has a wide range of government services, as well as church 
groups. These include 24 hour assistance, Aboriginal, Aged and Disability, Drug and 
Alcohol, Family and general welfare, community health, mental health, and sexual 
assault services. Three major local organisations are the Salvation Army, St. Vincent 
de Paul ~ociety, and Lifeline. The local Salvation Army provides a refuge for 
women, a family store that supplies or sells clothing and furniture, and counselling 
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services. St. Vincent de Paul Society, which is part of the Catholic Church, provides 
a wide range of activities involving assistance to those in need, including supplies of 
food, clothing, furniture, and kitchen items. They also provide assistance with 
essential accounts including electricity and gas accounts. In addition, they have a 
meal centre which provides hot meals, and temporary night shelter facilities. Lifeline 
Broken Hill provides services including telephone and personal counselling and a 
clothing shop. There are also a number of committees (for example Interagency 
Group and Domestic Violence Committee) which include representatives of several 
agencies. These formal groups, and other informal communication, provide 
networking opportunities for local services. 
4.3. 7 Leisure 
Many local residents recalled spending a good deal of their childhood outside - riding 
bicycles, sailing boats6 on the imperial lakes, sliding down skimp dumps, shooting 
kangaroos and rabbits, making cubby houses out of salt bushes, riding motorbikes 
and horses, and playing cricket. Rain in the city created swimming spots in many . 
streets. Local clubs provided facilities, activities and excursions. At night, children 
would play outside, or visit friends and neighbours. Picture theatres also provided a 
source of entertainment for children and adults. Sport has traditionally played a 
central role in the community. Many mine workers were involved in sports, 
particularly football. One participant commented that 
Broken Hill is the only mining town in Australia that has their 
Saturdays for football. Nobody works on the weekend ... They 
would rather go play their football than go to work. 
Many residents who did not participate, watched sports. Broken Hill residents also 
spend considerable amounts of leisure time visiting with friends and family. 
6 Pieces of corrugated iron formed into the (rough) shape of a boat, with holes plugged with 
melted bitumen. 
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4.3.8 Social Networks and Separations 
Participants typically describe Broken Hill as a close-knit community. Many 
residents are several generation locals, with extended family living in Broken Hill. 
As in many other smaller towns, most people in Broken Hill know one another. As 
one resident said, " ... if you want to know something in Broken Hill, nothing is kept 
a secret... somebody always knows somebody who knows somebody". Historically, 
and to a lesser extent today, many of those who remained in Broken Hill lived close 
to their original homes. As one participant recalled, 
My dad was born in a house, shifted half a block or a block, was 
reared for the rest of his young years in that second house, built a 
house a couple of blocks down the street. 
Many participants noted that one of the best things about Broken Hill are its social 
networks, which serve several functions, including passing along information, and 
obtaining work. One retrenched mine worker spoke about his job hunting: 
Basically, in Broken Hill, it is who you know. It always has been 
in Broken Hill. It is who you know- if someone can put a word 
in for you, then you have got a good chance. Like the mines, I 
was employed at the North Mine, had interviews at both mines, 
but I would never get a job at the Zinc, because my father worked 
at the North. So I got a job at the North Mine. That is the way 
it worked. And I have got a job where I am now because my 
brother works there [connections] Yeah, a big part of job finding 
in Broken Hill is who you know. 
Support networks also provided assistance in ti~es of need. As one resident said, "if 
somebody's house burnt down, there was always ... the miners put money together ... 
that's the Broken Hill sort of people. People helping people". 
Mine co-workers played a significant part in the social networks of many Broken Hill 
men. Most participating retrenched workers spoke about the close relationship that 
developed between co-workers at the mine. Workers could choose their own 
workmate. The nature of the work meant that the work mates had to depend on, and 
totally trust each other. One retrenched mine worker described the relationship as 
follows: 
. 
There is a great bond of mateship by working on the mine that 
long. . . . There is a bond that guys get underground that is like 
nowhere else ... I came up from underground after my 20 years 
underground and worked with people who had never worked 
underground, and 'they missed out', because they didn't have that 
understanding... You catch a cage everyday... Mondays are 
always special days because some guy is hungover from a heavy 
weekend. You've all got your favourite football team, or ... 
competitiveness with local sport ... especially football is followed 
very keenly in the town. And a high percentage of underground 
workers played a lot of football or some football. There is very 
few guys that don't play football at all that work underground. 
So they have got some degree of football ability ... and it has 
been a fact of life that someone has been standing next to a guy in 
a cage one day of their working life, and that guy has been killed 
underground that very day. He does not ride back up with you. 
You might have been cribbing with that guy for 5, 10, X amount 
of years. And then there has been the cases of you get to work 
with a guy underground ... working in a (small) area, so you get 
pretty close to a workmate. Over time ... for all my years 
underground, I only worked with possibly 5 or 6 guys... You 
work' with a guy for years... With the situation with Broken Hill 
mine workers, and especially shift workers, you either went to 
work with your mate ~nd you shared a car every odd week, .or 
you went to work with a neighbour ... you got pretty thick with 
the guy and its a fact with Broken Hill mine workers that I got to 
know certain things about my workmates that you know that they 
didn't tell their wife. A couple of my workmates would know ... 
certain things that my own wife wouldn't know. A guy would 
come to work . . . and open up and tell their workmate things that 
they couldn't tell anyone else. He had to have someone to talk 
to ... The bond that you cement with a workmate, and especially 
an underground mate are special and different. I can state that I 
had a meal with or cribbed with a handful of blokes in 20 years, 
so there was quite some cribs. For the 20 years that I worked on 
the mines, and I worked on three mines, I had guys around me 
and next to me for years and years and years. To change from 
street clothes to mine clothes, and at the end of your shift, you 
showered with the same guys... So other than growing up with 
brothers and sisters in a family, that is the next stage outside of a 
blood relationship. 
This relationship also included 'stirring'7, rivalry between crews, and the use of 
nicknames. One aspect of the work environment which many former underground 
7 T . easmg. 
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workers fondly recall is 'crib time' (see glossary of terms) at 12:00. Crib time would 
include joking and 'ribbing'. One retrenched worker recalled that 
A lot of them were very witty and funny. Sometimes you'd think 
that you'd have to pay to go to work, it was so entertaining! 
Another provided a vivid description of crib time: 
But it was great to get back to the crib cuddy and the people -
nearer to the real world. Some of the fun and games ... It is a 
time of catching up on what has been going on elsewhere, passing 
on work-related information... The humour and the comic 
activities that could take place at crib time used to be pretty ... 
cruel at times ... Yeah, you thoroughly enjoyed that cup of tea. 
A game of cards ... I can never recall any nastiness over a game 
of cards ... There is an evaluation with how a blokes' home life is 
going, actually. The bloke would open up the crib, and there 
would be a fancy cake with an "I love you darling ... " Another 
bloke would open his up and here is a lump of bread ... and 
another bloke would open his up, and his is scraps (laugh) ... It is 
interesting what went on at times. 
Throughout its history, collective events, whether political or social, played a large 
role in the community. Solomon (1988:135) writes: 
It can be said that Broken Hillites had always been good at 
making a crowd. Whether the cause were laying the foundation 
stone of the Trades Hall, protesting about water shortages, 
welcoming visiting dignitaries, listening to Tomm Mann or Jabez 
Wright, supporting the Eight Hours Day procession or 
celebrating Hospital Sunday, they were first-rate attenders. 
Many participants recalled collective social events such as mine picnics and 
Christmas holidays in Adelaide where workers and families lived in tents. Present 
day collec~ive events such as the St. Patrick's Day races and the agricultural fair 
bring together many Broken Hill residents. 
However, despite this apparent community cohesion, the community was also 
separated, along several lines. The physical division of the community into Broken 
Hill South and the rest of Broken Hill led to the formation of smaller intimate 
neighbourhoods, but also acted to separate the community. Some residents grew up, 
and have lived in the same area, whether 'out the South', or in the Central, North or 
in Railwaytown. In many cases, other parts of Broken Hill are perceived as being 
considerably different. One resident recalls this distinction between the North and 
South Broken Hill: 
I can tell you a tale about the South. The south we used to call 
'rough', and the South girls at school ... the kids from the South 
seemed older than me, and tough ... there was no need for us to 
go out the South, because everything was central . . . because 
years ago they used to get all of the skimps from the mines. But 
that doesn't occur now ... 
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This separation still plays a part in Broken Hill, and there are ongoing jokes between 
the South and the North, and vice versa. 
In addition to the separation between the North and South, there was a separation 
between mine staff and workers. This distinction has lessened, but has not been 
totally removed. As one retrenched mine worker said, "Either you were a daily paid 
or you were a staff man. Staff was salaried and he had staff privileges. You were 
reminded that you were daily paid". Two retrenched (daily paid) mine workers 
provided vivid pictures of this historic and recent distinction: 
... People working in the city could differentiate between who the 
general workers were on the mine, and who the general staff 
were. The staff used to come across as 'high and mighty' in the 
shops ... they would be very demanding on people. People in the 
city would say "another staff bastard", you know. But people 
could pick ... The biggest demands, grizzles and gripes would 
come from staff people on the mine, letting you know who was 
on the staff at the mine ... You'd go to the pub, and the staff 
would be there in the comer. There was always a distinction 
between staff on the mine in this town - there was a big 
d~fferentiation. They used to really play up to it. Whereas in 
actual fact, these days, its nothing. They used to wear suits ... 
now they get along with open neck shirts ... its only the last few 
years, mind you, that it has changed ... So the town had a line 
drawn as a distinction ... areas for the workers, and areas for the 
staff ... Not now. 
The snobbishness of the staff - ah yeah. When you got staff, you 
were somebody. [Is that right?] Oh yes! They wouldn't sit in the 
same row of the picture theatres once they got staff. You moved 
to a staff house ... [is that distinction something that is still 
around?]. Yeah. (retrenched worker) 
To the same degree? (partner) 
Yeah. There are a great percentage of the people that are still on 
staff still think of it as a social peak ... (retrenched worker) 
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One spouse of a former mine worker who started as a daily paid worker then moved 
onto the staff recounted this distinction between mine staff and workers, as it relates 
to their spouses: 
When the men get on the staff, the wives don't associate with the 
daily paid labourers ... I even used to drive in and out( of the 
mine), cause my husband was a daily paid too, once ... and 
they(workers) would wave, and then when he was on the staff, 
they stopped waving to me ... Even some of the ladies, before 
(husband) was on the staff, they wouldn't talk to me ... the 
minute that (husband) got on the staff, they spoke to me ... 
You're just a normal everyday person, and the next minute your 
friend goes on the staff, they don't talk to you. Even in the case 
of mother and daughter - the daughter marries a guy who is well 
up, and she will snub her mother in the street ... if one of her 
friends is there. If she didn't have her friend there, she would 
talk quite normal. 
This separation between staff and mine workers is not unique to Broken Hill 
(Williams, 1981 ). There is also a separation in the Broken Hill community along 
lines of gender. Broken Hill has historically been regarded as a 'man's town' in 
which it is a woman's place to provide support rather than leadership. Men have 
been seen as the 'breadwinner', taking paid employment to 'provide' for the family. 
This separation along the lines of gender has also been identified in studies of other 
mining communities (see for example Williams, 1981). Womens' roles are widely 
believed to be looking after the family and the home. 
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4.4 The Economic Environment 
4.4.1 Built on the Mines 
Throughout much of its history, Broken Hill's economy has depended on revenue 
from the mining industry, and the local pastoral properties. Before mining began, 
pastoral properties were the major industry in the area which is now Broken Hill. 
There are currently four pastoral properties surrounding the city. The mining 
industry has provided most of the economic base for Broken Hill. Most men in the 
local workforce were employed on the mines and related industries. In addition, the 
mining companies pay rates to the city council for water and electricity, and 
contribute financially to other community services and facilities (see section 4.3.6). 
The mining industry's domination of the economic base has declined over time, with 
the expansion of other activities and an increase in mechanisation and productivity. 
In 1986, 21% of the labour force was employed in mining; this decreased to 16% in 
1991 (Australian Bureau of Statistics, 1986, 1991). The 1991 census indicates that 
the main industries are mining and related industries, community services, wholesale 
and retail trade. 
Within the last 10 years, increasing efforts have focused on establishing additional 
facets of Broken Hill's economic base, particularly tourism. In 1989, the New South 
Wales government established the Regional Business Development Scheme, to 
promote industrial and commercial development in country areas of the State (Far 
Western Regional Development Board, u.d.). The recent projects for increasing 
development in Broken Hill include tourism, agriculture, abattoirs and mining related 
products. In 1973, there were an estimated 50 000 tourist visitations in Broken Hill. 
In 1983, the year of Broken Hill's centenary, this figure climbed to 400 000. It is 
estimated that tourist trade increased in 1993 by 5% (Far Western Regional 
Development Board, u.d.). There are plans to further expand Broken Hill's local 
economic base. 
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4.4.2 Employment 
Historically, employment both on and off the mines has been plentiful in Broken 
Hill. The mines traditionally provided the main source of employment for local men, 
particularly of tradespeople. After (school) year 10, local boys who were interested 
in industrial trades started apprenticeships at the mines. Apprenticeships and 
cadetships were readily available, and people could go on to university on mine 
scholarships. Some of the apprentices stayed on at the mines after their 
apprenticeships, while others left to find work away from Broken Hill. Until the 
1980s, once workers started on the mines, they were essentially 'secure for life'. 
The situation was, if you wanted a job on the mines, virtually 
you could go up for a job on Monday and start the following 
Monday. Every Monday for years, they had a special group of 
people indoctrinating people into the system... They started 11 or 
12 people every Monday for years. For people going on the 
staff, if you knew someone on the staff, if you were related ... 
not in most cases, but in some cases, and that's where a lot of 
these positions were created for friends of friends, and relies, and 
that sort of thing. 
In 1991, the largest percentage of employed men were working as tradespersons, and 
labourers and related workers (see Table 10). 
Table 10: Occupation of Local Men (1991) 
Managers and Administrators 9.3% 
Professionals 8.0% 
Para-professionals 5.4% 
Tradespersons 23.0% 
Clerks 5.0% 
Sales and personal service workers 7.5% 
Plant and machine operators and 16.4% 
drivers 
Labourers and related workers 18.7% 
Inadequately described 1.2% 
Not stated 5.4% 
Total 99.9% 
Source: Australian Bureau of Statistics (1991) 
Single women found work in local shops and hospitals, and as office workers at the 
mine. One resident recalled the abundance of work for local men and unmarried 
women: 
A few years back, there was enough work for everybody ... In 
those days, if you finished one job, you could go and get another 
one. The unions kept the jobs in town for the local people. That 
was one of the good things, I suppose, there was a lot of work 
around. 
Historically, married Broken Hill women worked in the home. This in part reflects 
the fact that until 1981, union policy banned married women from the workforce. 
The BIC (Barrier Industrial Council) would not tolerate married 
women in the workforce. A married woman could not hold a job 
in Broken Hill if a suitable single girl was unemployed, or if a 
man was available for the work in question (Howard, 1990: 100). 
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There was also a stigma attached to married women working because, as one 
participant said, "the man was 'the provider' for the woman". One other participant 
spoke about her experiences: 
Well from the time that I got married, I certainly wasn't working 
- I gave up work. You did that back then. Then we went 
through a thing in Broken Hill when married women weren't 
allowed to work, because there weren't enough jobs. Once you 
got married, you stayed married, and you didn't go out to work ... 
I just stayed home and looked after the kids... So I stayed home 
for about 10 or 15 years before I even started to think about 
looking for outside interests... [Were there a lot of activities for 
women to do at that time?] I don't thiitk there were. If there 
were, I certainly wasn't involved in them... Mums stayed with 
home with your kids. That was your place, to stay home with 
your children. There were working women I suppose, but they 
were few and far between. So I learned to sew, and stayed home 
and sewed, and knit... But as I said, back in those days, married 
women weren't allowed to work in Broken Hill. There weren't 
enough jobs, and they put a ban on married women working - the 
BIC put a_ ban on it. You would be very lucky to get a job if you 
wanted one. So I imagine that's the reason why I stayed home 
for the first 10 or 15 years. 
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Since the early 1980s, increasing numbers of local women have entered the 
workforce, as barriers have been removed, as the labour market changes from mining 
dominance to encompass tourism and other service industries, and as women move 
into the workforce for economic and other reasons (see Table 11). 
Table 11: Women in the Workforce 
1981 1986 1991 
Total in Labour Force 25.2% 37.2% 39.8% 
Total Employed 22.2% 29.1% 34.3% 
Total Unemployed 3.0% 8.2% 5.6% 
Not in Labour Force 74.8% 61.1% 57.1% 
Source: Australian Bureau of Statistics (1981; 1986; 1991) 
In 1991, most local women were employed in sales and as clerks (see Table 12) 
Table 12: Occupation of Local Women (1991) 
Managers and Administrators 
Professionals 
Para-professionals 
Trades persons 
Clerks 
Sales and personal service workers 
Plant and machine operators and drivers 
Labourers and related workers 
Inadequately Described 
Not Stated· 
Total 
6.2% 
11.6% 
8.6% 
3.0% 
24.2% 
24.4% 
1.0% 
13.7% 
0.3% 
7.1% 
100.1% 
Source: Australian Bureau of Statistics (1991) 
4.4.3 Incomes 
Throughout most of Broken Hill's history, local men working on the mines received 
high incomes with which to support their families, and were typically better paid than 
those in other employment. The lead bonus (see glossary of terms), which began in 
1925 and continues today, significantly increased the wages of mine employees. 
Solomon (1988) notes that in 1959, the lead bonus alone was worth considerably 
more than the average minimum weekly wage in the mining industry at that time. 
Several former mine workers recalled the relatively high wages earned by mine 
employees: 
People would come to the other jobs in the town, and because the 
mine was so highly paid, just to fill in until they got a job on the 
mines. When I started my apprenticeship with the town, I used to 
get 6 pound 19 per fortnight ... say $14 per fortnight. So now on 
the mines, the lead bonus was somewhere around 50 pounds a 
fortnight alone, without your wages. 
I remember when I started on the mines in about 1953, I went to 
work in the town, but then got on the mines as soon as I could ... 
the wage that I was getting underground was about twice as much 
as I was getting in town ... that was in the 50s, when the place 
was really booming... And if you worked underground ... the 
wages were about double what the basic wage was. 
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Little has changed in the local mining industry. In 1993, the average annual earnings 
for a worker in Pasminco Broken Hill Southern Operations was $56 000, including 
underground workers and lower paid surface workers. Underground miners earnings 
range from $50 000 to $80 000 a year (Edwards, P. pers. comm, 1994). The high 
incomes of mine employees is a significant contrast to retrenched mine workers and 
unemployed, who live on unemployment benefits. 
4.5 The Political Environment 
4.5.1 Commonwealth and State Governments 
Powers ofthe New South Wales State Government include police, power and water 
supply, education and health (Summers eta/, 1990). The 'tyranny of distance' from 
Sydney is woven throughout Broken Hill's history, and is highlighted in the case of a 
permanent water supply, where it took "69 years to obtain implementation of a 
scheme first conceived in the earliest days of white settlement in the Barrier" 
(Solomon, 1988:47). It is still a common response that politically speaking, New 
South Wales ends at the Blue Mountains, Dubbo and Parkes. In reference to their 
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perception of a lack of government assistance to deal with the lead contamination, 
one parent said "The government's not going to spend any money here, are they? Its 
too far away from the coast to worry about". 
The roles of government with regards to health are of particular interest in this study. 
The Australian Institute of Health and Welfare (1992) provide a useful review of 
government responsibilities. State governments have primary responsibility for the 
public provision of health services. Functions of state authorities include hospital 
services, community health services and health promotion. Since 1956, the 
Commonwealth Government's role has included benefit schemes and programs. The 
National Health and Medical Research Council, established in 1936, has 
responsibility for the coordination of national public health policy. Its main 
committees are concerned with medical research, health care, public health, public 
health research and development, and health ethics (Australian Institute of Health 
and Welfare, 1992). 
4.5.2 Local Politics: Unions and others 
Broken Hill has always been a strong Labor town, dominated by the unions 
representing local workers. Broken Hill has been characterised as a 'union town' 
rather than a 'company town', a reflection of the influence of the unions in the 
community. The Barrier Industrial Council was formed in 1923, and includes 
representatives of all unions in the city. Its officials have all been former miners. 
From 1924, industrial negotiations in Broken Hill involved round-table discussion, 
rather than confrontation. One participant recalled historical relations between the 
mining companies and the unions as being built on trust. 
The Barrier Industrial Council has historically influenced the social, economic, 
health and political nature of the Broken Hill community. It has been involved in 
matters of law, pricing of commodities, regulation of access to the local labour 
market, commercial, industrial and domestic disputes (Howard, 1990). Many of 
these 'unconventional' areas of involvement were facilitated by the relative isolation 
from Sydney. The Barrier Industrial Council has historically opposed the entry of 
externally controlled businesses in Broken Hill, in order to protect local businesses 
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from external competition, and therefore to increase local employment and prevent 
the shrinkage of the city (Howard, 1990). 
In the 1930s, the unions began restricting employment in order to protect the jobs of 
its members. The unions argued that in non-strike times, the companies encouraged 
workers from outside of Broken Hill to come to the city in order to swamp the labour 
market. The local Worker's Industrial Union of Australia introduced rules which 
favoured those having close associations with Broken Hill. To obtain work in 
Broken Hill, on the mines or in a number of activities servicing them, it was 
necessary to be classified in the 'A Group', which required a person to be born, 
educated, lived in Broken Hill for eight of the last ten years, or to have come from 
within a radius of 100 miles away. A later adjustment provided employment rights 
to men married to women born in Broken Hill. In 1950, the residential qualification 
was extended from 100 to 300 miles, to include what was called the 'B Group'. The 
B Groupers were to be retrenched ahead of the A Groupers. 
In the late 1950s, the Barrier ln~ustrial Council developed a rule again~t married 
women in the workforce (also discussed in section 4.4.2). Essentially until1981, a 
married woman could not hold a job in Broken Hill if a suitable single girl or man 
was unemployed. In post-war Broken Hill, there were few employment opportunities 
for single girls. The Unions felt that if girls left Broken Hill for employment, the 
City would eventually die, and the girls were unlikely to find their distant work 
environments as protective to workers as was Broken Hill. They concluded that it 
would therefore would be better if they stayed i~ Broken Hill (Howard, 1990). The 
Unions felt this rule was justified since a married woman had an alternative source of 
income from her husband. 
The Barrier Industrial Council was instrumental in setting up the Mines Sickness 
Funds (Howard, 1990). Both union and company members contributed to these 
comprehensive funds, which covered the health care of both the mine employees and 
their families. In addition to the sickness funds, all unionists contributed to the 
hospital, a dental clinic, ambulance fund, scholarship and band funds. They also 
have a mandatory subscription to the union-owned newspaper, the Barrier Daily 
Truth. 
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The Barrier Industrial Council leads negotiations between affiliated unions and their 
employers in making industrial agreements. It is also involved in administering the 
agreements that it negotiates. One former union official described the agreement 
process: 
They (mines and unions) worked under 3 year agreements, and 
you would go and present the companies with your claims, and 
the companies would present their claims, and you would say 
"no, I'm not going to agree to any of them", and they would say 
"we're not going to agree to any of yours either", so you would 
go back and have another talk ... that worked for years and years, 
until accountants started to come in on the game. . . If something 
came up in the middle, we would settle it ourselves ... if it was 
something new, you would make a decision, and that would be 
part of the bible from then on... But mostly you set a 3-year 
agreement, and there was no trouble in between. 
One partiCipant spoke about Broken Hill's industrial relations: 
It was supposed to be a strong union town, so you would expect 
strikes at a drop of a hat, but we never had any industrial strife, 
except every three years, when the agreement would come up. 
Even when the rest of New South Wales went on strike ... it 
didn't affect us. We had our own separate agreement with the 
company. That was all very . . . you had union officials and 
delegates who would sit down with the mining companies every 
three years. They might have a weeks strike, a two weeks strike 
... but the rest of the three years, no problem. 
The Barrier Industrial Council is represented on bodies administering various 
workers welfare and retirement funds as well as works compensation. It has formal 
representation on the boards of the local hospital and water authority, Broken Hill 
Task Force, Broken Hill Proud Committee, and the Lead in Broken Hill working 
group, and certain recreation and sporting bodies. 
With industrial and employment changes since the mid 1980s, there has been a 
marked decline in the power of the unions. Accordingly, there has been an increase 
in the importance of governments, at local, state and commonwealth levels. One 
participant recalled this change: 
The unions were dominant, and the Barrier Industrial Council had 
more clout at one stage than the municipal council, the City 
Council. Now things have changed, but there was a time where 
the BIC ran price controls ... but the politics now, is in transition, 
because ... unionism is non-compulsory ... therefore the union 
strength has diminished, and therefore they don't have anything 
like the power. So we are seeing a transition from the power 
from where the establishment was the worker to something else 
... there is a vacuum at the moment. When there is a vacuum ... 
the mayor is probably seen as the single most powerful force in 
the town, and probably will be for some time, because the 
Chamber of Commerce is just feeling its feet now ... and they are 
trying to adapt for a new future too. . . You are seeing the end of 
the beautiful period where the workers of the world ran the joint. 
It is very sad in lots of ways, seeing people opting out of 
organised labour. 
4.5.3 Resident Participation 
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The unions, local politicians and other communities leaders have played a significant 
role in protecting the community from threats. The unions acted on the behalf of 
mine workers, on issues ranging from health and safety to wages. One example is 
the Barrier Industrial Council's significant role in opposing a proposal for an 
incinerator in Broken Hill. 
There are many examples of Broken Hill residents collectively mobilising against 
external threats. Recent examples include declining government services, lack of 
local health professionals, and a proposed toxic waste incinerator. In late September 
1991, a rally of approximately 8-10,000 people protested government cutbacks, 
resulting in a decline in local services in the city. One resident summarised these 
Issues: 
The government has done nothing! We've had to fight for 
everything that we've got. .. They are willing to take our taxes 
and the revenues from the mines, but they are not willing to give 
anything back here. They are willing to take our hospital staff, 
our RTA, our Telecom office ... They've taken away everything 
from us, but they are not willing to give anything back! 
Another participant spoke about the community's response to these issues: 
But I think that Broken Hill citizens have pulled together quite 
well in the past, for issues that are really concerning them. I've 
seen them. We had one issue a couple of years ago that ... we 
were having trouble getting doctors into town. We had a really 
big group meeting. They formed a group that was encouraging 
doctors to come to town to see what it was like ... 'Cause it is 
nice out here! Its just people living on the coast don't want to 
come inland... I went to the meeting that night, and the Civic 
Centre was packed! That shows that it is obvious that the people 
of Broken Hill were concerned about what was going on. And 
I'm really sure that most of them are concerned about this (lead 
contamination) issue. And I'm sure if we had a group meeting ... 
to discuss what things are happening . . . it would get to a 
majority, I should say. 
4.6 Importance of Broken Hill 
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Most Australians, and indeed many people from elsewhere, have at least heard of 
Broken Hill. People's images of the city may include the extent and continuity of the 
Broken Hill orebody, its economic contributions to Australia's development, 
companies which began in Broken Hill (Broken Hill Proprietary Ltd), technological 
advances in mining, and perhaps most notably, the industrial relations, particularly 
the strength and policies of the Barrier Industrial Council. To quote Woodward 
(1965:47), 
The Broken Hill orebody occurring in a large drag fold is 
probably the world's greatest individual development of lead-
silver - zinc mineralisation known. 
The Broken Hill orebody provided a sizeable list of minerals, "the variety (of which) 
has seldo"} been surpassed in any mining field" (Woodward, 1965:47). Solomon 
(1988:52) illuminates the economic importance of the Broken Hill mining industry: 
By October 1966 the total of ore raised at Broken Hill reached 
100 million tons ... The whole was valued at $1336 million. From 
1885 to 1947 the value of Broken Hill's mineral production was 
equivalent to one-third of Australia's gold output to that date. 
The royalties paid lJy the mining companies to the NSW 
Government amounted to $185 million for the 10 years 1975 to 
1984. This was in addition to $157 million paid in company 
taxation. 
Several of the mining companies which began in Broken Hill have grown into 
important national and international companies - most notably, Broken Hill 
Proprietary Limited, which began in Broken Hill, and left in 1939. A major 
technological advance in mining was the flotation process which was developed in 
Broken Hill in order to solve the problem of the treatment of sulphide ores 
(Woodward, 1965). 
It is not for its impact on the economy of our country that Broken 
Hill is best known. If Australians know about Broken Hill then it 
is a safe bet that what they think they know is the city's industrial 
relations and of course that famous or infamous body - the 
Barrier Industrial Council (O'Connell, undated). 
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What is significant from this short list of what makes Broken Hill 'famous' is that 
Broken Hill residents are very aware of Broken Hill's importance. This affects how 
residents view the community and themselves, and how they respond to threats such 
as the lead contamination. 
4. 7 Conclusions 
The historical and current nature of the Broken Hill community has significant 
implications for its responses to social and environmental pressures. Local cultural 
beliefs and values have evolved to reflect the particular nature of the Broken Hill 
community. Broken Hill's geographic and political isolation fostered a suspicion of 
outside intervention, and a value in dealing with problems within the community 
(discussed further in section 7.1.3). Throughout much of the city's history, most 
Broken Hill residents have enjoyed the prosperity of the mines, high rates of 
employment, high wages for mine workers, and benefits for workers and their 
families, which placed local residents in an enviable position. Residents also enjoyed 
strong social ties with friends and family in the fairly stable population. Problems 
were dealt with by the local unions and other community leaders. Thus throughout 
much of its history, Broken Hill residents experienced what several participants 
called 'the good life'. The other side of the coin is that residents become used to, and 
. 
dependent on this prosperity. How the resultant expectations interacted with the 
nature of community responses to chronic environmental lead contamination is 
woven throughout the following chapters. 
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Broken Hill appears still to be a generally socially strong or 'vital' community. One 
of its major strengths lies in its social networks of mine co-workers, family and 
friends, which historically provided assistance in times of need. Collective events 
are still a strong point of the community. However, it is important to note that this 
community, similar to other rural Australian communities (Dempsey, 1990; 1992) 
and other mining communities (Dennis et al, 1956; Williams, 1981) is not totally 
cohesive, and has separations along lines of occupation and gender. This exploration 
of the social nature of the community confirms the feelings of several participants 
that Broken Hill is generally a close-knit community. In terms of social vitality 
(Blishen et al, 1979; Bowles, 1981 ), this community is well placed to deal with 
threats. 
However, the community's low economic viability and political effica~y may limit 
its ability to respond effectively to threats. Both the City's economy and the 
economic situations of local residents have always been heavily dependent on the 
local mining industry. Throughout much of the city's history, a large proportion of 
the population has received high incomes as mine employees. Although the city's 
dependence on mining has changed to some extent in the past few years, this 
dependence still affects the community's economic viability. Broken Hill's weak 
political links with the rest of New South Wales fostered the city's local political 
structure which has been dominated by strong union influence representing the 
collectivity of local workers. This collective 'body' historically dealt with many 
external t:4reats and problems, thus workers had a considerable amount of 
participation as a member of this group. Accordingly, there has been limited 
individual action to deal with threats. Recent industrial changes have reduced the 
strengths of the unions, and thus worker's participation. 
The stage is now set for an exploration of community responses to the chronic 
environmental lead contamination in Broken Hill, which is also dealing with 
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retrenchments. The next two chapters explore the nature of the cognitive (Chapter 5) 
and behavioural (Chapter 6) coping responses. Chapter 7 explores how aspects of 
the social setting interacted within the community response process. Chapter 8 
explores how responses of organisations interacted with the community response 
process. Chapter 9 explores interactions between the community response to the 
chronic environmental lead contamination, and the retrenchments. The exploration 
of the nature ofthe community, which began in this chapter, continues throughout 
the rest of this thesis. 
Chapter 5: 
Cognitive Coping 
Strategies 
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Unlike many other cases of environmental contamination, the environmental lead 
contamination in Broken Hill was not a sudden 'catastrophe', but rather was chronic, 
slowly developing and extended. Most participants recalled becoming aware of the 
environmental lead contamination following the media coverage of the results of the 
Public Health Unit blood lead survey which was completed in 1992. However, some 
were aware of potential physical health effects from lead exposure because of events 
prior to the survey, or throughout their lives. 
Most participants found the information about the extent of lead contamination a 
surprise. Although many residents were aware that lead poisoning had affected mine 
workers and dogs, most were unaware of potential effects on local children. 
But when we were growing up, there was nothing like that 
around. The men working on the mine, you used to hear about 
them, but ... they used to get the dust and that in their lungs. 
Nothing with the kids. (mother, May 1994) 
Participants responded to the news in a variety of ways. Some were very concerned, 
and recalled feelings such as 'shock', 'panic', and 'worry', while others were 
relatively unconcerned, or not concerned. There were also reactions everywhere in 
between. However, others were not surprised. They believed that mining towns 
would have problems, and had knowledge oflead contamination in Port Pirie8, or 
knowledge of biophysical health effects of lead poisoning in Broken Hill's early 
days. 
Well, I guess that I have always assuii,led that mine towns would 
have problems. And I guess that I wasn't that surprised when I 
found out what the lead problem was. I had been asking ever 
since I came here ... I have been asking all along, and had 
wondered about it, a lot. (mother, April 1994) 
The complexity of community responses to the chronic environmental lead 
contamination becomes evident in this chapter's exploration of participants' 
cognitive coping strategies. The components of the cognitive responses which 
participants used to understand and cope with the lead contamination are: 
8 Ore from Broken Hill mines has been smelted in Port Pirie since _1898 (Solomon, 1988). 
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• perceptions of relevance 
• acceptance 
• socially constructed beliefs about the lead contamination 
• identification of responsibility for causing and solving children's lead exposure 
Factors that interact with, or mediate in the cognitive process are also explored. 
Residents' use of these cognitive coping strategies may reduce the cognitive threat 
and resultant stress, associated with the lead contamination,for those residents. 
Their use also interact with residents' behavioural responses, which are the subject of 
Chapter 6. They also have implications beyond these individual residents. This 
present chapter concludes with a discussion of the implications of individuals' use of 
these cognitive strategies for the wider community in which individuals are 
embedded. 
5.1 Perceived Relevance 
When a person first hears about a potential threat, they determine whether it is, or is 
not relevant to them, in terms of significance for well-being (Folkman, 1984). They 
may perceive that a threat is personally relevant because of direct effects on the 
individuals themselves, their children, family, or others. Those who 'filter out' the 
potential threat as not relevant are less likely to focus further attention on 
understanding it, or on the use of behavioural coping strategies (Baldassare and Katz, 
1992). 
The lead contamination was perceived as a concern by parents with young children 
aged 0-5, and to a lesser extent by other residents. As outlined in section 1.1, young 
children me particularly sensitive to the effects of lead exposure. Most medical 
research and risk reduction measures focuses on understanding and reducing young 
children's lead exposure. In particular, the Public Health Unit's blood lead testing 
program in Broken Hill was solely available for children aged 0-5. Some 
participants viewed the lead problem as a short-term threat, which was of concern 
only when children were under age 5, while others felt that it may be a long-term 
problem beyond age 5. Several participants were uncertain, but concerned about 
potential long-term effects of lead exposure (see section 5.3.3) 
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Many parents with grown children, and people without children, did not perceive the 
lead contamination as a threat, possibly because of the emphasis on physical health 
effects on young children, or a perceived inability to control lead exposure above the 
age of 5. However, some participants who do not have children aged 0-5 perceived 
the lead contamination as a threat because of a beliefthat they, and others may have 
been affected by lead exposure, or because of a concern about community-wide 
effects. Others perceived the lead contamination as relevant to them, because of a 
belief that they have been, or will be affected by the public release of information 
about the contamination. They may perceive the public release of information as a 
threat to the value of their homes, to their beliefs, or to Broken Hill's economic 
viability. 
Those who do not 'filter out' the new information then proceed through the process 
of understanding its potential threat- its importance and meaning for 'Yell-being. 
5.2 Acceptance 
Some participating retrenched and employed mine workers and other residents 
perceived the lead contamination as acceptable. Several participants said that lead 
contamination was a normal and acceptable part of living in Broken Hill. As two 
participants said: 
Its a mining town! We thought no more of it probably than 
people with their kids in Adelaide with their kids ... playgrounds 
right alongside a busy road, breathing in lead fumes from petrol. 
T_hat affects them. They probably think that its part of their life! 
Here, it is just part of our lives! It is a lead mine! (retrenched 
worker, April 1994). 
I suppose the lead issue is nothing to a lot of people in Broken 
Hill. They think, a town that mines lead, so you just have to 
accept ... (mother, May 1994) 
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Many mine workers accepted lead as part of the work environment. One participant 
who worked in the lead industry spoke about how he coped with the lead: 
You sort of worked with it all the time. It was just a matter of 
general housekeeping. Commonsense things that you do while 
you are working. In that industry, you are not going to say 
"that's lead ... I'm not going to touch it because I am going to be 
contaminated". You would get dirty, but you would wash your 
hands ... you would have a shower at the end of the day... You 
never said "my God, lead, don't touch that; I'm going to be 
contaminated", 'cause if you did that, you wouldn't be working 
in the industry. Its like a lot of things - just keep your house 
clean and be sensible about it, that's all ... Its just (dirt)... Yeah, 
that's all it was. You don't think of it as being contaminated. 
You knew lead was a problem. The reason why you knew lead 
was a problem was back in the 1920s (July 1994) 
Other researchers have found similar responses of industry workers (Fitzpatrick, 
1980; Fowlkes and Miller, 1987; Nelkin and Brown, 1984; Brown, 1987; Brown and 
Mikkelsen, 1990). As Fitzpatrick ( 1980: 142) notes in his important study of mine 
worker's responses to occupational hazards, "the mine worker is expected to 
appropriately deal with the hazard and get on with the job". Similarly, in Fowlkes 
and Miller's (1987) study, those employed in the local chemical and related 
industries typically had minimal concerns. 
This acceptance of the lead contamination may reflect many factors. Lead 
contamination may be perceived as an acceptable part of work from which mine 
workers received many benefits (Nelkin and Brown, 1984). Industry workers and 
other residents may perceive it as a relatively ac·ceptable part of 'the good life' in 
Broken Hill (see section 7 .1.2). Acceptance may also reflect aspects of the 
relationship between the mining company and the community, and because of a 
perceived lack of alternative sources of employment (Robinson, 1991) and 
community economic viability (see section 7.3). Acceptance may also reflect a 
belief in the widespread and uncontrollable nature ofthe lead contamination (Nelkin 
and Brown, 1984). 
As two participants said: 
I know that you have got to accept, if you live in a leaded 
environment, you have got to have lead. There is no way of 
beating that. (father, May 1994) 
So I figured, if we (parents) did have any problems from the lead, 
I just felt that it was too late to do anything about it now, because 
we lived here all our lives. (father, May 1994) 
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Lead in Broken Hill is a chronic environmental contaminant. Research has found 
that many physical sources of stress, particularly if chronic, of low to moderate 
intensity, and uncontrollable, rapidly become background stimuli, causing 
habituation, the lessening of behavioural or physiological stress response (Lazarus 
and Folkman, 1984). More active, behavioural coping responses to air pollution 
(such as relocating) are regarded as infeasible or come at a higher perceived cost than 
accommodating to the 'sub optimal living conditions' (also see Wohlwill, 1974). 
Other participants did not see lead contamination as an acceptable part of Broken 
Hill. Two parents with young children said: 
But it is still a problem. You shouldn't say "oh well, we just 
have to live with it". You shouldn't have to just live with 
something ... you should look at it and rectify it. (father, May 
1994) 
I don't believe that it is a matter of teaching people to live with 
lead ... I think that we have to get back to the basics - you done 
it, you fix it . (father, July 1994) 
People use a range of coping strategies in response to a situation which is perceived 
as not acceptable (Wandersman eta/, 1983). 
5.3 Socially Constructed Beliefs 
When the lead contamination came to widespread public attention in early 1992, 
there was little scientific information available on the nature of the contamination. 
As one participant said: 
What is the extent of it? What is the danger level? Is it 
REALLY that dangerous that people have got to rip down their 
houses to get away from it? I really don't know (retrenched mine 
worker, May 1994). 
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People developed their own belief systems about the nature and resulting threat of the 
lead contamination, as a part ofthe coping process (Vyner, 1988; also see Rochford 
and Blocker, 1991; Kroll-Smith and Couch, 1993). Beliefs function as appraisals, in 
that they shape the meaning and significance of a situation. The construction of 
belief systems may serve to reduce the stress caused by the ambiguity of the 
contamination (Lazarus and Folkman, 1984). Beliefs are socially constructed 
(Berger and Luckmann, 1966), and are influenced by interacting individual, social, 
cultural, political, economic, and external factors, as well as by the characteristics of 
the contaminant itself. 
It is important to stress the fact that my emphasis on socially constructed beliefs does 
not mean that the lead contamination or understandings, whether scientifically based 
or otherwise, of the nature of the contamination and effects of lead exposure are not 
real. It recognises the fact that the scientific existence of a threat is not sufficient for 
its public recognition (Bronstein, 1987). 
The components described in the following six subsections (see Box 7) together form 
the socially constructed beliefs which research participants developed in order to 
understand and deal with the environmental lea<;! contamination in Broken Hill. In 
some cases, beliefs about the lead contamination varied over time, as well as between 
residents. Both the beliefs themselves, and a lack of consensus amongst residents 
had significant implications for the nature of behavioural coping responses, and 
resultant outcomes on individuals and the wider community. 
Box 7: Components of Socially Constructed Beliefs 
Environmental and medical visibility of the lead contamination and 
biophysical health effects. 
Identification of the source of children's lead exposure -general 
environment, specific source, lead receptor areas. 
Duration of lead contamination and biophysical health effects - past 
and future longevity of the lead contamination source and biophysical 
health effects. 
Geographic extent and distribution of lead contamination within 
Broken Hill - widespread or isolated. 
The relative level of danger of chronic environmental lead 
contamination in Broken Hill, compared to historical lead poisoning or 
other hazards, other communities dealing with lead or other 
environmental problems; comparison with other children's blood lead 
levels. 
Controllability of lead exposure. 
5.3.1 Visibility 
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Lead contamination in Broken Hill is an invisible stressor, both in environmental and 
medical terms (Vyner, 1988). An environmentally invisible contaminant is not 
detectable by people's senses. A medically invisible contaminant will be invisible to 
physicians evaluating and treating patients exposed to the contaminant. 
Environmental Invisibility 
Environmental invisibility makes it impossible for exposed or potentially exposed 
people to determine if they are in a dangerous situation (Vyner, 1988). One 
participant said: 
It was the unknown factor- we didn't know what the pickup point 
was, how touchy it was ... it was an invisible thing that you don't 
really understand (father, May 1994). 
Scientific studies provided information related to the level of threat from the lead 
contamination. Health professionals surveyed blood lead levels to assess the amount 
of lead taken in by·a child. Health professionals also tested environmental samples 
in order to identify the sources of the children's lead exposure. These two types of 
scientific surveys provide a measure oflead in the environment. However, the 
results of these surveys did not always enable residents to evaluate the level of 
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associated danger. One participant recalled that insufficient information was 
provided with their child's first blood lead test results. After the Public Health Unit 
staff collected environmental samples, one participant noted: 
They tested all that and gave us the results and said that they were 
pretty concerned, and that was it! We never got any follow up. 
Only to go and be tested again. So we didn't know ... (mother, 
April 1994). 
A retrenched mine worker recalled that the results of his occupational lead exposure 
blood tests were provided in different measurements: 
umols and ug ... you can't compare them... I don't know what 
they are. But they have given you the (levels of concern for the) 
'general population' and 'lead industry workers' (for comparison 
purposes). (May 1994) 
Health professionals compared a child's blood lead test results with the National 
Health and Medical Research Council 'level of concern' of25 ug/dL (this level was 
replaced with an Australian blood lead goal of 10 ug/dL, and a target ~f less than 5% 
of 1-4 year olds above 15 ug/dL, in 1993). The level of concern is set on the basis of 
what is perceived to be a significant adverse biophysical health effect. Many parents 
used the level of concern as a guide to their evaluation of a level of danger. They 
were more likely to perceive a higher level of threat if their children's blood lead 
level was above the level of concern. 
It doesn't frighten me. I think because my children read 16 ... I 
think that it would be a different matter if my children were high 
(above 25 ug/dL). I feel quite at ease with it. (mother, April 
1994) 
Several other participants were aware of a lower level of concern in the United States 
of America (1 0 ug/dL when the Australian level was 25 ug/dL), and used that as their 
point of comparison. However some participants questioned the use of an 
'acceptable level'. _ 
What is an acceptable level of lead in someone's body? Because 
it was 50 for industrial lead workers, and 35 for the general 
population. I think they have come down since then. What is an 
acceptable level? None? (retrenched mine work~r. May 1994). 
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The 1993 change in the level of concern caused some confusion amongst residents. 
In the words of one participant, "What is right, 25 or 15? When should I be 
concerned?". One mother compared her child's blood lead levels to the two different 
levels of concern: 
But his levels were down to 11 last year ... which isn't too bad. 
They say 10 . . . it used to be 25 was the level of concern here ... 
so I assume that somewhere between 10 and 25 ... No, if they are 
both under 15, I'll be happy with that (mother, May 1994). 
Some participants developed their own evaluation distinct from the scientifically 
based levels. "If(child) had a level high enough to go to Adelaide (for chelation 
therap/- above 60 ug/dL), then we would worry about it" (mother, November 
1993). 
In order to cope with the invisible lead contamination, some residents attempted 
cognitively to make it visible by perceiving a visible source such as the skimp dumps 
or dirt in the backyard as 'the lead'. One father spoke about dirt in their backyard: 
"but here, you have got to be so much more aware of the fact that 'right, that's lead', 
you have got to isolate that lead ... " (May 1994). Many of the socially constructed 
beliefs discussed in the remainder of this section relate to people's attempts to deal 
with environmental invisibility, specifically to determine if they are in an 
environment in which the invisible contaminant is present, whether the contaminant 
is being taken in by their bodies, how large a dose they are absorbing, and whether 
the absorbed dose is dangerous (Vyner, 1988). 
Medical Invisibility 
There are few visible biophysical health effects of relatively low levels of lead 
exposure. -In many cases, visible symptoms only occur at very high lead levels. In 
addition, both visible and invisible biophysical effects of lead exposure are difficult 
to attribute solely to lead (Smith, 1989; also see Bates, 1994). For example, low IQ 
or behavioural problems may be attributed to a wide range of factors, including lead. 
Thus environmental lead contamination poses a challenge to medical sciences, which 
9 See glossary of terms. 
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focus on the identification of single causes (Linney, 1990). Some residents tried, 
with much difficulty, to attribute their own, or their children's physical symptoms to 
lead exposure. In some cases, medical and scientific specialists recognised 
symptoms, but they were rarely attributed to lead exposure. 
We haven't got one doctor saying that her symptoms are just 
related to lead ... and in the same process, it would be hard to say 
that it wasn't. (mother) 
There was widespread uncertainty about physical health effects from relatively low 
levels of exposure. Many participants spoke about the difficulty of understanding 
how lead contamination affected people, since effects were not visible. 
It comes back to, maybe if you can show us any hard fast case 
evidence that it has really affected anyone. If it is only sort of 
speculation that it is going to affect their learning capabilities later 
on ... We don't know! Its not like we have got a ward full of 
retarded kids in Broken Hill hidden away somewhere because 
they have been affected by lead. Its a bit hard to believe. Its 
something that you can't see ... If it was like thalidomide and 
people were being born without limbs, or stuff like that, well that 
would be hard fast evidence that you knew something was going 
wrong. But this just seems like a silent sort of thing (mother, 
May 1994). 
The lack of visible biophysical health effects probably contributed to a belief, held 
both by residents and representatives of organisations, that lead contamination was 
not a significant threat (Green eta/, 1994). 
Residents' socially constructed beliefs about physical health effects 'compensate' for 
the medical invisibility of the lead contamination (Vyner, 1988). They concern who 
may be affected, and how. Several participants joked about potential physical health 
effects froin lead contamination on themselves and their children. 
The ongoing joke is, if ever you have got a problem with thinking 
or you can't remember something, you just blame the lead. It is 
a continuing joke ... (May 1994). 
(Husband) and I used to joke together that because our children 
have been 'leaded', instead of being Prime Minister, our children 
are only going to be the opposition (laugh) (May 1994). 
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Several parents spoke about their worries that their young children either already had, 
or may in the future have physical health effects from exposure to lead 
contamination. One mother described her worry as "You're looking all the time, is 
he normal in comparison to other kids" (November 1993). 
Other participants expressed concerns that older children and they themselves may 
have physical health effects from lead exposure. Some participants said that current 
and past adults, including themselves, would have had high lead levels. 
The interesting part about the lead problem in Broken Hill is we 
reckon that we all grew up with it, so if they had readings 40 
years ago, we would all have had a lead reading. I lived in the 
centre of town, and you could smell the skimps from where I 
lived. [Is that something that you have thought about since ... ] 
Yeah. Everyone that you talk to agrees that we were affected by 
it. (female resident, November 1994) 
I thought ... if this is how high the kids (blood lead levels) are 
now, imagine what mine would have been! Even my gran's! She 
has lived here all of her life, so imagine what hers would be! 
(mother, May 1994) 
Others believed that physical health effects from exposure to the lead contamination 
were a recent phenomenon. 
Lead must have been around years ago ... It is affecting the kids 
in different ways now a days. (father, December 1993) 
The use of blood lead levels provides a visible measure of lead exposure. Invisible 
effects such as a reduction ofiQ points are associated with certain blood lead levels 
(see for example Smith, 1989). Therefore the blood lead levels themselves may act 
as tangible representations of an invisible health effect. Some residents used 
children's blood lead levels as representations of invisible health effects. Others did 
not, and still required more visible evidence. 
Thus Broken Hill residents and organisations faced medically invisible and uncertain 
biophysical health effects from exposure to chronic environmental lead 
contamination. This invisibility made coping with the lead contamination more 
120 
difficult than would otherwise be the case (Vyner, 1988), and in some cases reduced, 
while in others increased the associated threat. 
5.3.2 Identification of the Source 
Identification of the source of children's lead exposure plays an important part in 
people's attempts to understand and cope with it (Amirkhan, 1990). Participant's 
beliefs about the source reflected many factors including scientific knowledge, 
perceptions of other residents or representatives of organisations, and their own 
historical experience, cultural values, and their attempts to cope with the lead 
contamination. It was not until May 1993, with the media release ofthe results ofthe 
AGC Woodward-Clyde (1993) report, that scientific information was available on 
the sources of the lead contamination. In response to this prior lack of scientific 
information and other factors influencing beliefs, people drew their own conclusions 
about the nature of the source of children's lead exposure. Once the scientific 
information was available, some residents incorporated it into their beliefs, while 
others maintained prior beliefs based on other factors. 
Participants held a diversity of beliefs about the sources of children's lead exposure. 
In some cases, these beliefs varied over time. Many participants identified multiple 
sources. Perceived sources listed in Box 8 fall into three categories: 'general 
environmental (widespread)'; 'specific source oflead', including mining related; and 
'lead reception areas'. The first two categories relate to potential sources of the lead 
in the environment, and the third to 'receptor areas'. 
Some participants believed that the lead exposure source was general and 
widespread, such as 'the environment', dust, or dust storms. This in part reflects the 
results of a 1993 scientific study which concluded that the lead contamination is 
mainly a result of natural mineralisation of the Broken Hill environment (AGC 
Woodward-Clyde, 1993). It may also reflect beliefs that lead contamination from 
historical or recent-sources is widespread. 
Box 8: Participants' Beliefs about Sources 
General 
'the environment' 
dust (unknown source) 
dust stonns 
* see glossary of terms 
Specific Source 
soil or dirt 
paint 
petrol 
cracker dust* 
lead in air 
work environment 
smelters (historical) 
skimp dumps "' (historical 
and recent) 
mine trucks 
open cuts 
dust (recent) 
Reception Areas 
home environment 
yard environment 
neighbour's yard 
other yard (school, 
baby sitters, etc.) 
self (mothers) 
children 
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Others identified a specific source, including soil or dirt, paint, petrol, cracker dust, 
lead in air, work environment. This may reflect results of scientific investigation (see 
section 1.2), or other beliefs. P;:uticipants also identified historical or relatively 
recent or current mining activities as lead contaniination sources. Smelters operated 
in Broken Hill from 1886 to 1892. Tailing dumps (see glossary of terms) have been 
used throughout the history of mining operations in Broken Hill, and remain a 
prominent feature in the city. Some of the tailings dumps were reworked to recover 
lead and zinc when technology and metal prices improved. Some participants 
believed that the existing skimp dumps were a source of lead contamination As one 
resident said: 
There is still a lot of stuff that comes off the skimp dumps. We 
go up the river on holidays and after 2 weeks, the floor is just 
grey (mother, November 1993). 
From 1976 to 1986, the mining company Minerals, Mining and Metallurgy Limited 
concentrated its operations on open-cut mining and the retreatment of old tailing 
dumps. Many participants identified the source of lead exposure as these operations, 
which have been the focus of resident concerns about dust. Others attributed it to 
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current mining operations, including trucks and other vehicles and the uncovered ore 
trains. 
The third category includes the lead 'receptors'- homes, yards, and other areas, 
mothers and children themselves. Some participants believed that current or former 
homes, or their own or other people's yards were a source of lead exposure. These 
perceived sources reflect the results of the environmental sampling and behavioural 
guideline interventions, which focus on the home and yard environment as sources of 
children's lead exposure. 
Some participating mothers believed that they had passed lead on to their children 
during pregnancy. This perception reflects scientific research which indicates that 
lead crosses the placenta and so can be transferred from mother to child. It may also 
reflect an unsuccessful attempt to reduce a child's blood lead levels by using 
behavioural guidelines. 
I really think that it has been passed on from me, so there is not a 
lot that we can do about it. I think that if we had the baby tested, 
I really think that she would be high (mother, May 1994). 
Some participants also identified a child and their behaviour, such as dirt eating and 
thumb sucking, as the source of lead exposure. This again probably reflects the use 
of behavioural guidelines that are directed, at least in part, towards children's 
behaviour. 
Participants held varied beliefs about the source of lead contamination - whether 
'natural' or 'technical', 'internal' or 'external' , and 'historical' or 'recent'. The 
selected source may affect the emotional response, expectancies for future successes 
or failures~ and the type and intensity of coping behaviour (Amirkhan, 1990). For 
example, assignment of responsibility (see section 5.4) probably varies between 
those who perceived the source as 'natural' (erosion) or 'technical' (mining activity). 
Perceptions of internal causes may motivate the use ofbehavioural coping strategies, 
while external causes may be perceived as less controllable and result in more 
cognitive coping (see section 5.3.6). Beliefs about the perceived duration of the 
chronic environmental lead contamination are discussed further below. 
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5.3.3 Duration 
Participants held varied beliefs about the: 
• historical nature of the lead exposure source; 
• historical nature of biophysical health effects from lead exposure; 
• future longevity of the source; and 
• future longevity of effects in each person (only children aged 0-5, or older). 
As the previous section examined, participants held varied beliefs about the source of 
children's lead exposure. Some identified historical lead contamination as part of the 
environment, or from mining practises such as smelters or skimp dumps. One 
participant recalled historical lead contamination as part of the Broken Hill 
enviro~ent: 
Well, it (the lead) has always been with us ... It has always been 
there ... Even as a kid, I always remember my father saying "if 
you want to go rabbiting, you go away from the city ... All the 
rabbits in town are leaded. You'll get poisoned from them" ... 
there had been a problem all along here (retrenched mine worker, 
March 1994). 
Other participants identified relatively recent mining operations such as open cut 
mining or current operations as the source. 
But I can understand that now, knowing that it only really 
happened when they open cut . . . and distributed all of the stuff 
that was already there. If they had left that alone, we probably 
would have gone another hundred years without any trouble 
(mother, April1994). 
Closely linked to beliefs about the longevity of the lead exposure source are 
perceptions of whether physical health effects from lead are a historical or recent 
phenomenon. Some participants said that potential physical health effects are not a 
recent problem. 
We went back to when myself, my brothers and sister were little. 
I'd hate to think what our levels were like! Or our parents, for 
that matter! You'd play with Galena -lead. Dad would come 
home, and it would be all over his lunch box and stuff, so you'd 
handle that, and suck your fingers, or whatever ... or if he had 
chewies in his back pocket, you'd eat them, and they were 
covered in the stuff ... the problem has been around for a long 
time. (mother, March 1994) 
See my father was a miner. He was mining in Broken Hill back 
in the '20s, and he knew the dangers of lead, and passed it on to 
us as kids . . . we were very conscious of lead right through our 
lives. (male resident, November 1994) 
Some participants recalled having blood lead tests prior to 1992. 
When I was living up on Proprietary Square, they tested us for 
lead as well ... I would have been 8 or 9 (years of age) at the 
time . . . we were never actually . . . we were just told that we were 
'OK' ... I think that it is a thing that has come out publicly for 18 
months, but it has been going on for a while, quietly. (retrenched 
mine worker, May 1994) 
While others said that physical health effects from lead were a recent problem, 
regardless of beliefs about the nature of the lead exposure source. 
Lead must have been around years ago ... It is affecting the kids 
in different ways nowadays. (retrenched mine worker, December 
1993) 
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Lastly, participants varied in their beliefs of the future duration of the lead exposure 
source and associated physical health effects. Many participants felt that the lead 
contamination would not be solved and the extent or danger of the problem would 
remain the same. While others said that it would continue, to a lesser degree, thus 
was solvable to some extent. Others believed that it could be solved by measures 
such as implementing 'greening' programs or covering the skimp dumps. Others felt 
that it was being solved by organisations such as the Broken Hill Working Group and 
Environmental Lead Centre (see Chapter 8). 
Some participants believed that biophysical health effects were a short-term threat, of 
concern when children are age 0-5, reflecting scientific evidence (see for example 
McMichael eta/, 1985). 
Once they get older, there is not going to be a problem anyway. 
It is only in that first 5 years that is the real worry time, as far as 
medical facts so far ... It is the first 5 years, they say, that is the 
most worrying time. So you look and say, well most of them are 
nearly out of it now, and then you are basically (al)right (father, 
May 1994). 
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Several participants were also concerned that potential biophysical health effects may 
be a long-term problem, beyond age 5. 
What worried me in the longer term, was (older daughter) who 
has had a higher level - not hugely high, but they say a lot of it 
goes into the bones, and if you fall pregnant, it leaches back out. 
Now she has already got this thing of lead in her body, so that 
eventually when she decides to get married and have kids ... she 
is immediately going to pass on that lead to her child. So it is a 
long-term ... (father, May 1994). 
They're saying too that you can have problems in adult life with 
it. So something that starts off when you're little, it can go all 
the way through! (mother, March 1994). 
Whether the lead exposure source and biophysical health effects were viewed as 
recent, historical, short or long-term affected beliefs about the nature of the threat, · 
behavioural coping responses, and resulting outcomes (also see Baum eta/, 1992). If 
people believed that biophysical health effects occurred historically, then they may 
have affected current adults. Therefore perception of the lead exposure source as 
recent may have minimised the perceived threat to parents. If the lead contamination 
was believed to be an unsolvable long-term threat, residents may have believed that 
all you could do is 'live with it'. If participants believed that the lead contamination 
was being solved by others, namely the local organisations, they may have been less 
concerned, and reduced their use of behavioural coping strategies. On the other 
hand, they may have continued with their own behavioural strategies, and perceived 
interventions directed towards solving the problem as positive support of their own 
efforts. Long-term physical health effects were perceived as more of a threat than 
short-term effects. 
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5.3.4 Geographic Extent and Distribution 
The chronic environmental lead contamination in Broken Hill was ambiguous in 
terms of geographic extent and distribution. Blood lead levels varied throughout the 
community, where one child with high lead levels lived next to a child with low 
levels. People's attempts to gauge the danger of the lead contamination included an 
assessment of its geographic extent. As discussed in section 5.3.2, some participants 
perceived the lead contamination as widespread in the community or work 
environment, while others believed that it was isolated to certain 'high areas' such as 
skimp dumps, ungrassed areas, certain geographic or work areas, or families. 
I don't think that it will be the same extent ... there might be a 
few places in town that are highly affected. But its not the whole 
town. (retrenched mine worker, May 1994) 
Many participants believed that children with the highest blood lead levels lived 
close to the line of lode, and in the South Broken Hill and Railwaytown areas. This 
belief reflected the preliminary results of the 1991 blood lead tests which identified 
the 'highest' lead contamination areas as South Broken Hill and Railwaytown. 
People think oh, you live out the South; we've got a lead 
problem. That's what everybody thinks ... But a lot of the high 
readings are out the North anyway... So a lot of people won't 
live out the South because they think that ... because of the lead. 
They think, probably because of the skimp dumps here in Eyre 
Street ... and they think the wind only blows one way... The 
way that she said it was as if the South - South Broken Hill - is a 
long way away from ... it was like it was another place. That is 
the way that she said it, as if South Broken Hill was another 
place, not a 5 minute drive away, but another place... But 
everybody seems to think that the South has got such a terrible 
lead problem. Where you read in the papers - that little boy that 
had to go to Adelaide (for chelation therapy), he came from the 
North! So ... I don't think ... (mother, Apri11994). 
The identification of 'high' areas serves to minimise people's perceptions of threat, if 
they live in the 'low risk' areas. As one participant said: 
But no, it didn't actually worry me at all. I don't live in a dusty 
area. If I was living out on Eyre Street, I might be a bit more 
concerned, because of the high dust out there. But no, I didn't 
live in a dusty area, so I wasn't concerned about it (retrenched 
mine worker, May 1994). 
Some participating mine workers or spouses identified some areas or jobs of the 
mine as higher risk for lead exposure. 
He wouldn't be in a lot of contact with lead anyway, because he 
is in maintenance. He is a fitter and machinist; he's not actually 
a miner or anything. I don't think that any of them have much 
contact with it, really (spouse, April 1994). 
Some participants believed that the effects of lead contamination were restricted to 
certain families: 
But I don't think that it is the town. I think that it is an isolated 
family case. Its like saying that everybody that lives in Sydney 
are prostitutes and drug addicts because of Kings Cross. (mother, 
May 1994) 
An isolated problem may be perceived as less of a threat, and is also less 
stigmatising, unless of course you live in the isolated high area (see section 7 .2). 
5.3.5 Relative Danger: The Use of Comparisons 
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Comparison with other cases can be used in the process of understanding the level of 
threat, and may serve to minimise the threat. As Janoff-Bulman (1992: 120) states, 
"victims compare their own experience with that of real or hypothetical others as 
one means of feeling better about themselves and their world". Lead poisoning, 
particularly of mine workers, was a major concern up to and during the 1920s. Many 
participants said that the lead contamination is a similar, or lesser threat than that 
throughout Broken Hill's history. Some residents said that the current environment 
is cleaner (more vegetation, fewer dust storms, better housing) now than it was in the 
past. If the lead contamination and local environment are evaluated as being an 
improvement over the past, the lead contamination will be perceived as less of a 
threat (Pearlin and Schooler, 1978). Broken Hill is not alone in dealing with lead 
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contamination. Many participants also compared their beliefs about Broken Hill's 
level of lead contamination with perceptions of lead contamination in other areas, 
such as Port Pirie or Sydney, and environmental problems in other communities. 
I don't think that it is anything like ... say for example Port 
Pirie's extent. I don't think that it is as dangerous as it was there 
(retrenched mine worker, May 1994). 
You go to Port Pirie, and you get the same. You go to Whyalla 
and you get the same. You go to other mining towns, and you 
get different problems. You live in Sydney and you get a risk 
there of different things (mother, March 1994). 
Some participants compared lead contamination to other potential or actual 
environmental problems. 
Lead is probably, when you look at all of the environmental 
problems, lead is probably quite a minor one, in relation to a lot 
of other ones that are around (father, May 1994). 
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The lead contamination was also perceived by some participants as a relatively small 
threat in comparison to other issues in the community and to other workplace threats. 
One retrenched mine worker said " ... things like that, that was probably the least 
thing that you had to worry about..." (father, May 1994). In order to understand the 
threat to themselves and their children, some parents compared their child's lead 
levels with those of others' children. 
Comparison served to increase the perceived threat if the point of comparison was 
less threatening, and reduce perceived threat if the comparison was perceived as 
more threatening. The fact that Broken Hill is not the only community affected by 
lead contamination reduced feelings of stigma and perceived threat. 
5.3.6 Controllability 
A resident may have actual or perceived control over the effects of chronic 
environmental lead contamination. Gatchel (1980: 1) defines perceived control as 
"the subject's perception of a contingency between the performance of some 
behaviour and the ability to avoid or escape a stressful, unpleasant event". 
129 
Perceived control does not necessarily entail having actual control (see for example 
Folkman 1984 ). Participants' beliefs about the controllability of their children's 
exposure to the chronic environmental lead contamination reflected many factors, 
including evidence that exposure could be controlled by various means, such as 
parents' use of a set of behavioural guidelines, which were distributed by the NSW 
Public Health Unit (see Appendix 1). Over the three years of this study, community 
wide and many individual children's blood lead levels were reduced while parents 
implemented these suggestions. In such instances, it appears that the lead exposure 
is controllable. However, as is widely recognised, it is difficult to attribute this 
reduction solely to the use of individual interventions (Western NSW Public Health 
Unit, 1994). Indeed, in some cases it appeared that blood lead levels were not 
reduced with the use of the behavioural guidelines. Thus the amount of actual 
control which parents have over their children's lead exposure is ambiguous (also see 
Galvin eta/, 1993). 
In the absence of clear information, participants developed their own beliefs about 
the controllability of children's lead exposure, based on their general experience and 
personality dispositions (Folkman, 1984). The personality characteristic of 'locus of 
control' relates to an individual's beliefs about being able to control important 
outcomes (Lazarus and Folkman, 1984 ). Those with an internal locus of control 
believe that events are contingent on their own behaviour, whereas an external locus 
of control involves a belief that events are not contingent on their actions, but on 
luck, chance, fate, or powerful others (Folkman, 1984). A person with an internal 
locus of control might appraise a highly ambiguous situation as controllable; whereas 
a person with an external locus of control might appraise it as uncontrollable 
(Folkman, 1984). In addition to the personality characteristics, beliefs about 
controllability also reflect a person's evaluation of the demands of the situation, the 
nature of their coping resources and ability to implement coping strategies (Folkman, 
1984). A participants' perception ofthe controllability of children's exposure to the 
lead contamination, whether based on personality characteristics or an assessment of 
the specific situation, affects their perception of the threat and their coping responses 
(Folkman, 1984). This in tum affects the nature of the resultant outcomes. 
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Participants held varied beliefs about the controllability of exposure to lead 
contamination. Many participants believed that parents could control their children's 
lead exposure, by making changes to their own, and their child's behaviour, or to the 
home environment. Some believed that they could exert control in their home 
environment, but that exposure was at least in part out of their control, because of 
contamination by sources outside the home, such as neighbours' yards and schools. 
Others said that children's lead exposure was hard to control, or uncontrollable. One 
parent spoke about her beliefs about control: 
Well you have really got none, have you? When you think about 
it, you haven't got any control really ... you can only do a certain 
amount yourself (mother, April 1994). 
Some participants perceived that lead exposure could not be totally controlled by 
parents, because the source in the environment was not removed. Some 
participating mothers said that lead exposure could not be controlled since it had 
already occurred when passed on to their child during pregnancy. Others said that 
they could not control exposure, because of an inability, for economic·or other 
reasons, to implement the suggested guidelines or remove perceived sources of lead 
exposure in the home environment. 
The results of scientific research, some of which were communicated to parents, 
identified the major physical health effects of exposure to relatively low levels of 
lead as occurring between ages 0-5 (see for example McMichael eta/, 1985). This is 
therefore the period over which parents can presumably exert some control. Some 
participants said that once a child is above the age of 5, they could no longer control 
effects, which had already occurred. Thus once a child reaches age 5, parents may 
either feel. that lead exposure can no longer be controlled, thus the lead contamination 
is perceived as less of a challenge, and they may stop implementing changes and 
worrying. Alternatively, if the lead exposure is perceived as uncontrollable after age 
5, it may be perceived as more of a threat. 
Beliefs about controllability are built, in part, on assessments of past coping 
performance (Amirkhan, 1990). In some cases, participants' perception of 
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controllability of the lead contamination threat changed over time. Some people at 
first believed that they had some control, and spent considerable amounts of time and 
money to reduce children's lead exposure. With time, or following a blood lead test, 
if their children's blood lead level had not lowered, some believed that they had little 
or no control. Some people initially perceived children's lead exposure as out of 
their control, but then heard of another person who had reduced their children's lead 
levels, and decided that it was controllable. However, it is important to reiterate that 
the perception of controllability does not always reflect past experience. As Folkman 
(1984) notes, people can create an illusion of control which conflicts with 
experience. 
The links between the actual and perceived controllability of lead exposure, 
perceived threat, coping responses and resultant outcomes are complex. A person 
who perceives the lead exposure as controllable may feel that they have more options 
available to cope with it, therefore it may be perceived as a challenge rather than a 
threat. However, as Folkman (1984) notes, perceived and actual controllability can 
reduce or increase perceived threat. As Taylor (1983: 1169) argues, "a sense of 
mastery may be fine as long as nothing happens to undermine it". A parent's 
perception of the potential to control children's lead exposure in some cases resulted 
in increased distress (as well as increased threat, as noted above) because of costs of 
implementing control (see section 7.6). A perception of control also increased stress 
if exercising control damaged an important interpersonal relationship or resulted in 
an embarrassing social interaction (see section 7.2). Perception of a hazard as 
controllable typically entails responsibility, and·may heighten the challenge and 
pressure on parents to reduce their child's lead exposure (Tomaka eta/, 1993). This 
pressure may come from parents themselves, other residents, and representatives of 
organisations (see section 6.3.2). Research indicates that a person who perceives a 
hazard as controllable (and less threatening) is more likely to engage in behavioural 
coping strategies (see for example Folkman 1984; Bachrach and Zautra, 1985; 
Rochford and Blocker, 1991). Lazarus and Folkman (1984) note that general 
expectancies of little or no control are strongly associated with depression. 
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To summarise the main issues arising from this section: 
• The lead contamination threat was environmentally and medically invisible. 
• In order to cope with the uncertainty of the contamination, residents developed 
a variety ofbeliefs to understand their exposure to the lead contamination and 
its level of danger. These beliefs were about the source and duration of lead 
exposure, geographic extent and distribution of the contamination, relative 
danger and controllability of lead exposure. 
5.4 Attribution of Responsibility 
Attribution is the process by which people attempt to explain why something has 
happened (Argyle eta/, 1981 ). This plays a part in evaluating what can and should 
be done to deal with it, and by whom. Research identifies three ways in which 
explanations vary (Argyle et a/, 1981 ). The first is internal or external. Internal 
factors are internal to the person such as their attitudes and personality; external are 
outside the person such as the general environment and the nature of the task. The 
second is stable or unstable. Stable factors such as ability and difficulty of the task 
are relatively permanent; unstable factors such as effort and luck are not. The third is 
inside or outside a person's control. This factor cuts across the other two (Sears eta/, 
1988). 
In the case of chronic environmenta1lead contamination in Broken Hill, there was no 
single obvious explanation as to who was responsible for the cause and solution of 
children's lead exposure. Consistent with Bric~an eta/'s (1982) model of helping 
and coping, many participants separated attribution of responsibility for causing and 
solving their children's lead exposure (also see Hallman, 1989). In many cases, 
participants attributed responsibility to several persons or agencies. In some cases, 
responsibility for the cause and solution were laid on the same lap; whereas in other 
cases, the~ were not. This section discusses attributions of responsibility, for both 
the cause and solution of children's lead exposure and resultant effects, of both 
directly affected individuals and others. 
5.4.1 Responsibility for Cause and Effects of Children's 
Lead Exposure 
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The majority of participating parents laid responsibility for causing their children's 
lead exposure on themselves, for not acting to eliminate lead exposure. Other people 
also predominantly attributed responsibility to parents. This response in part 
reflected the nature of the intervention program, which focused on parents (see 
Chapter 8). Some children's blood lead levels lowered after the parents instituted 
behavioural guidelines, thus reinforcing the perception that parenting skills were 
responsible for causing children's lead exposure. Personal acceptance of 
responsibility may also have reflected cultural beliefs about self-sufficiency, and 
parenting roles, or may reflect a belief that others (such as organisations) would not 
solve the problem, so parents took the responsibility on themselves. Two 
participants spoke about their beliefs about self-sufficiency: 
I think that its not up to everyone else - use your own initiative 
and do it... If you want something done, do it yourself. (mother, 
November 1993) 
So its up to us, as individuals to either clean up our act and get on 
with our lives. If we want to live here, we have either got to put 
up with it, or do something about it. (mother, May 1994) 
Parenting as a social role includes associated norms or beliefs about rights and 
responsibilities (see Wearing, 1984). Several participants spoke about parents' 
responsibilities for their children's health and education. There was a widely held 
belief that 'good parents' would do everything that they could to protect their 
children's health, including using interventions such as the blood lead testing and 
behavioural guidelines. 
I think that its the parent's responsibility to look after their ... I 
mean . . . you are their everything for the first several years of 
their life (mother, March 1994). 
If parents did not follow all of the behavioural guidelines to reduce their child's lead 
exposure, in some cases they were perceived as 'negligent' by themselves and others. 
One parent said 
And then you feel that you have failed, or you have been ... you 
have done something wrong 'cause you could have avoided it. 
(mother, November 1994) 
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In addition, some participants attributed responsibility to historical mining practices 
such as smelters, which operated from 1886 to 1897, and skimp dumps, which have 
been used throughout the history of mining in Broken Hill. Some believed that the 
contamination was potentially through deliberate 'neglect'. As one participant said, 
" ... it makes you wonder if they knew that any problems would come. From the way, 
you know that they just dumped the dirt up in piles like they did" (father, March 
1994). Others believed that the lead contamination occurred "when they didn't know 
any better". 
A few participants also attributed partial responsibility to government agencies, for 
perceived failure of regulating mining operations, or for not acting quickly enough to 
deal with the lead contamination once it was identified. 
If the government knew that the lead could cause health 
problems, then, yes in a way, they are responsible too. They 
should have made sure that the mining companies did something 
to make sure that the problem never occurred. That's the only 
way that I can think that the government would be responsible. If 
they knew that there would be health problems because of the 
lead (father, March 1994). 
If they had realised how bad the skimps was, maybe the Council 
should have done something ages ago: instead of waiting until 
now (mother, March 1994). 
A few participants perceived no one as being responsible for causing the lead 
contamination. In a discussion about where the lead is coming from, one resident 
responded: 
Who discovered Broken Hill? You can't blame the council... I 
don't suppose you can blame the people that own the current 
mine. These ones are probably doing a better job than they did a 
hundred years ago, because they have revegetated. It is not as 
crude an operation as it was. I don't think that you can really 
blame anyone ... (mother, May 1994). 
A very small number of participants said that health professionals were partly 
responsible for failing to act quickly enough to deal with the lead contamination. 
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Participants' beliefs about responsibility were influenced by the perceived source of 
the lead contamination (section 5.3.2). If the source was perceived as being current 
or recent such as recent mining companies, it may have been easier to attribute 
responsibility to them. If the cause was believed to be a historical or widespread 
source, there was no easily identifiable 'actor' who caused the problem, and who 
would solve the problem. Thus, attributing responsibility to an identifiable actor 
such as parents probably served to minimise the distress associated with uncertainty. 
5.4.2 Responsibility for the Solution of Children's Lead 
Exposure 
Most participants attributed responsibility for solving children's lead exposure to 
parents, and a combination of mining companies, government and community 
residents. Most parents perceived that they themselves were, at least partly, 
responsible for a solution to their children's lead ~xposure. Quotes from three 
mothers highlight this belief: 
Parents or Guardians are ultimately responsible - to alter the 
immediate environment (mother, November 1993). 
I suppose that I don't dust as much as I could, I suppose. Maybe 
I should dust a bit more, but there are other things as well that 
could be done. There is always something to be done (mother, 
November 1993). 
You've got to look at yourself and how you live ... I think that its 
not up to everyone else - use your own initiative and do it 
(mother, November 1993). 
Many parents spent considerable amounts of time and money living up to this 
responsibility, by following behavioural guidelines suggested by Public Health Unit 
(see section 6.3). Many other community residents also perceived that parents were 
responsible for solving children's high blood lead levels: 
Its not up to getting people to solve our problems. The people 
with the kids that are potentials to be exposed, it is not up to 
somebody else. It is up to those parents of that kid to be 
responsible for that kid (retrenched mine worker, May 1994). 
However, some parents did not accept this responsibility: 
They say for the parents to do all of these things. Oh yeah, they 
(parents) can do it, but what are they (representatives of 
institutions) doing? Absolutely nothing to try and help us, or 
saving us from having to do these things... Women and mothers 
have got more to do as it is without extra loads ... (mother, April 
1994). 
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Many participants indicated that the Broken Hill community needed to pull together 
in order to solve the lead contamination problem, including cooperation between 
mining companies, government, and other institutions. This view is highlighted by 
the following two quotes: 
We are all responsible to a degree. Its not just one person's fault. 
They've (mining companies) mined the town. They've paid the 
money ... they created employment ... they've done a lot for the 
town, yes. But accept your responsibilities along with it ... I 
think council should enforce regulation... The council should, 
and therefore people should. We voted the council in, so we've 
got a say. They should all take their bit of responsibility (mother, 
March 1994). 
It takes everybody. Its just not one-sided... Well the 
government, but they can only do so much. We can only do so 
much. So if you put it all together, a lot can be done. If you just 
do your own part, and everyone else do their own part ... 
(mother, April 1994). 
Some participants attributed responsibility to current, recent (particularly Minerals, 
Metals and Metallurgy Ltd.) or historical mining companies for solving, or assisting 
with a solution to the lead contamination. One participant mentioned her reason for 
feeling that mining companies should be responsible: " ... I think the mines should be 
made to come to the party, because they have reaped the benefits of the lead over all 
these years" (mother, May 1994). 
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Some participants said that the Local, State and Commonwealth Governments were 
responsible for solving, or assisting with a solution to the environmental lead 
contamination. This probably reflected the government's role in protecting resident's 
health, and enforcing regulations related to mining operations. It may also have 
reflected a widespread belief that Broken Hill has been, and still is isolated and 
politically neglected, and that the government 'owes' the community, because of the 
royalties which have been paid to the New South Wales government by the mining 
companies. 
Did you know that Broken Hill, for 75 years, supplied the major 
part of the New South Wales government's revenue? In fact for 
over 50 years, this district provided more than 75%. That's a 
lot! And what have we got back?... Broken Hill District has 
built New South Wales ... And what have we seen in return? 
. (male resident, June 1994) 
I think that is where the government will have to ... put a dollar-
for-dollar subsidy with the mining company. Cause the 
government has been getting the royalties for the last 100 years 
from this place. Its about time they started putting some of it 
back! (male resident, June 1994) 
A few participants said that since the whole of Australia has benefited from mining at 
Broken Hill, that everyone should assist with solving the environmental lead 
contamination. A few participants said that they did not know who was responsible. 
Attributing responsibility and blame to oneself is one of the coping strategies used by 
those people or 'victims' who are most directly ~ected (Janoff-Bulman, 1992; 
Davidson and Baum, 1991). 'Blaming the victim' (Ryan, 1976) is a common 
response of those people who are not directly affected (also see Lerner, 1980). The 
psychological effects of people blaming themselves depend on whether the hazard 
can be directly controlled. Self-blame can impede adjustment when the hazard can 
be controlled, and facilitate adjustment when it cannot (Solomon and Smith 1994). 
For example, in the case of Three Mile Island residents responding to an 
uncontrollable hazard, Davidson and Baum ( 1991) conclude that self-blame was an 
effective coping strategy which was associated with less stress for the individuals. If 
parents were perceived as being responsible for causing children's lead exposure, 
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then the threat from chronic environmental lead contamination could be perceived as 
isolated, and restricted to certain people. Attribution of responsibility to parents also 
enabled both parents and others to minimise or eliminate the threat posed to their 
own beliefs (see section 7.1.1). In addition, if 'others' were believed to be 
responsible, people could avoid feeling a sense of responsibility themselves (Janoff-
Bulman, 1992). 
We can tell ourselves that something about the victim brought 
about the misfortune, maintain that we are different from the 
victim, and conclude that we are protected and secure. By 
blaming victims, people not only maintain their own illusion of 
invulnerability, but also minimise their sense of responsibility for 
helping (Jan off-Bulman 1992: 150). 
Attribution of responsibility to an external 'agent' such as the mining companies or 
government removes responsibility from the individual. Thus disappointment at a 
person's failure to control the lead contamination is avoided (Cohen eta/, 1986). 
However, attribution of responsibility to parents, rather than an external 'entity' such 
as the mining company or government agency, probably impeded the development of 
collective action (Cuthbertson and Nigg, 1987). 
5. 5 Conclusions 
This examination of the components of cognitive coping processes (see Table 13) 
sheds light on the community response process. The lead contamination threat was 
mainly deemed relevant by those who believed that they themselves, or their families 
were directly affected. Some residents, including parents with young children, 
perceived the lead contamination as an acceptable part of working in the lead 
industry and living in Broken Hill. A wide variety of beliefs were developed in order 
to understand, and minimise the cognitive threat associated with the lead 
contamination. Responsibility for causing and solving the children's lead exposure 
fell mainly on the parents with young children most directly affected. 
Many residents were able to minimise the cognitive threat of the lead contamination, 
and associated stress, by believing that it was irrelevant to them and acceptable. 
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Table 13: Components of Cognitive Coping Responses 
Perceived Relevance 
Acceptance 
The lead contamination was perceived as being relevant 
mainly by parents with young children, rather than by 
the wider community. 
Many mining industry workers, and other residents, 
including parents with young children, accepted the lead 
contamination as a part of working and living in Broken 
Hill. 
SOCIALLY CONSTRUCTED BELIEFS: 
Visibility 
Identification of the Source 
Duration 
Geographic Extent and 
Distribution 
Relative Level of Danger 
Controllability 
Attribution of Responsibility 
The chronic environmental lead contamination in 
Broken Hill is medically and environmentally invisible. 
Participants held varied beliefs about the source of 
children's lead exposure. The three main groups of 
perceived exposure sources were 'the general 
environment', specific sources such as paint or mining 
operations, and lead 'receptor' areas including homes, 
parents and the children themselves. 
Participants held varied beliefs about the duration of the 
lead contamination and biophysical health effects. 
Beliefs about the lead contamination varied from its 
being a historical, to a relatively recent problem. 
Similarly, biophysical health effects of lead exposure 
were believed to be a historical or recent phenomenon. 
There were also varied beliefs as to whether the lead 
contamination was a short-term or long-term problem, 
and whether lead exposure had short, or long-term 
biophysical health effects. 
Participants held varied beliefs about whether the lead 
contamination was widespread or isolated. 
Participants compared lead contamination in Broken 
Hill to historical lead poisoning, perceptions of the 
(higher) hazard of lead contamination or other 
environmental problems in other communities, or other 
(more dangerous) hazards. They also compared their 
children's blood lead levels to those of other children. 
Generally, lead contamination in Broken Hill was 
perceived as a comparatively lesser problem. 
Participants varied in their perceptions of being able to 
control children's (and in some cases their own) 
exposure to lead contamination. Many believed that 
exposure was controllable. 
Responsibility for the cause of children's lead exposure 
mainly rested with their parents. Parents were also 
largely held responsible for the solution, with assistance 
from government and mining companies. 
Many residents minimised the lead contamination threat temporally (by believing 
that it was recent, instead of historical; and short, instead of long-term); 
geographically (by believing that it was isolated, instead ofwidespread); 
comparatively (by believing that it was better than other people or places); and by 
perceiving that it was controllable, and that others were responsible for its control 
and solution. 
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In addition to the widespread minimisation of the cognitive threat, another main 
finding was the diversity of beliefs within the community. For example, one person 
believed that the lead contamination was from a historical, natural source, with 
historical and long-term physical health effects, widely distributed, relatively 
dangerous in comparison to other communities, is uncontrollable, and they 
themselves are responsible for its cause and solution. Another person believed that 
the lead contamination was from a recent mining source, with recent short-term 
physical health effects, isolated, less dangerous than in other cities, is controllable, 
and the mining company is responsible for its cause, and the mining company and 
government is responsible for its solution. Beliefs of real Broken Hill residents fell 
along a spectrum between these two examples. 
In addition to the widespread minimisation of the cognitive threat, it was also 
contained to the family level - specifically parents and children potentially affected 
by lead exposure. The threat was mainly perceived as relevant by parents with 
children aged 0-5, and as irrelevant by others. Many residents also accepted the 
environmental lead contamination. Many peopl_e believed that the lead 
contamination was isolated to particular 'other' areas, or people. Children's lead 
exposure was also believed to be controllable by parents, who were also believed to 
be responsible for the cause and solution of the lead contamination exposure and 
effects. 
Other researchers have found similarly widespread use of cognitive coping strategies 
used to deal with chronic environmental hazards. There is an increasing number of 
communities accepting potentially hazardous facilities such as hazardous or 
radioactive waste disposal sites. Vaughan (1995), in her study of a community 
dealing with an environmental hazard and economic concerns, identifies a similar 
widespread use of cognitive coping strategies. Green eta/ (1994) also state that 
residents dealing with radioactive contamination from a nuclear weapons plant 
primarily avoided it and wished it away. 
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These cognitive coping responses were used to reduce an individual's stress 
associated with the lead contamination threat. However, their widespread use also 
had implications for the wider community. The diversity of beliefs 'diffused' a 
collective understanding, and resulted in increased uncertainty. Residents' 
minimisation of the cognitive threat probably reduced stress and stigma for many 
residents. Finally, containment of the threat to the family level served to reduce the 
threat for many residents, but also isolated, and increased the threat for those directly 
dealing with the lead contamination. This community impact of chronic 
contamination has been found by others. Cuthbertson and Nigg (1987) discuss that 
what they term a 'non therapeutic community' which may develop as a result of 
community response to a technological disaster. Paton (1992) proposes that the net 
effect of chronic environmental disasters are to disrupt the sense of community and 
social networks that would normally exist to assist coping and adaptation. 
This analysis also begins to illuminate how mediating factors affected the community 
response process. The invisibility of the lead contamination increased uncertainty, 
but also facilitated minimisation of the threat, and the development of a diversity of 
beliefs. An individual's perception of their ability to exert control was also a 
significant factor in the cognitive coping proces~. The aspects of the social setting 
and organisational interventions, which also interacted with the cognitive coping 
processes, are the focus of Chapters 7 and 8 respectively. 
The nature of the cognitive coping process also has implications for the nature of the 
behavioural coping responses, which are explored in Chapter 6. For example, if 
residents perceive a threat to be controllable, they are likely to use behavioural 
strategies to actively reduce exposure to the contaminant. Residents who perceive 
the lead contamination as not relevant, acceptable, or a low threat may use few or no 
behavioural coping strategies. 
Chapter 6: 
Behavioural Coping 
Strategies 
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Behavioural coping responses were used alongside the cognitive coping strategies 
explored in Chapter 5. This present chapter explores the nature of the components of 
the behavioural strategies which Broken Hill residents used to cope with the lead 
contamination (listed in Box 9). Residents' use of these behavioural coping 
strategies in some cases reduced their children's lead exposure. However, they also 
had implications for the well-being of individual residents, and for the wider 
community. As in Chapter 5, mediating factors which affected the nature of these 
behavioural coping responses are also discussed. 
Box 9: Behavioural Coping Strategies 
• Seeking Information 
• Discussion 
• Use of Interventions 
• Moving House 
• Limiting Family Size 
• Public ActiVism 
6.1 Seeking Information 
In late 1991, when the lead contamination in Broken Hill was first publicised, there 
was little scientific information available to residents on the nature of the lead 
contamination or associated biophysical health effects. Many participants sought 
information as part of their process of understanding and dealing with the lead 
contamination, for palliative or problem-solving reasons, or for a combination of 
reasons. Potential sources of information included meetings, family and friends, 
service providers, published information, education materials and media coverage. 
Many parents sought information from the health nurses following receipt of their 
child's blood lead test results. Some people considering the purchase of homes in 
Broken Hill sought information about the geographic distribution of lead 
contamination. Many parents who perceived the lead contamination as a threat 
collected considerable amounts of information on lead contamination, their child's 
lead levels, and measures to reduce lead exposure. 
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Participants varied in their perceptions of the adequacy oftheir information about the 
lead contamination. Some said that they had received adequate amounts of 
information, mainly through the media, and from the Community Health Centre. 
Some said that they had little but adequate amounts of information, while others felt 
that the information available was inadequate. 
We're still waiting for the consultant's report - we haven't seen 
it. (mother, November 1993) 
So maybe a write-up in the paper every now and again, just to let 
people know what is happening ... What are the new findings that 
have come out through these studies? What have they really 
found out by doing all of these tests with the children? ... It would 
be good to know this sort of stuff. (mother, March 1994) 
6.2 Public Discussion 
Most participants said that the potential biophysical health effects of exposure to lead 
contamination were not publicly discussed prior to the release of the Public Health 
Unit's blood lead test results in late 1991 to early 1992. Many participants recalled 
that when the issue came to widespread public attention, it was discussed with 
friends and family, and within groups of mothers. 
When it first came out . . . it was all the topic of conversation 
wherever you went ... with mothers, if you went to kindergym or 
toy library. (mother, May 1994) 
This public discussion provided support for those parents trying to deal with the lead 
contamination, by giving people the sense that there were others in similar situations. 
In addition, a few local teachers included discussions about lead contamination in 
their classes. These probably influenced children's beliefs about the threat posed by 
the lead contamination, and their behavioural responses (see section 6.3.2). As 
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discussed further in section 7.4, in some cases, these discussions with friends, family 
and neighbours provided social support to parents and other community members 
attempting to understand and cope with the lead contamination, while in others, the 
discussions did not provide support. One mother spoke about varied support from 
her own and her spouse's parents: 
I talked about it with mum and dad .. they were pretty good ... I 
talked about it with my in-laws, and they had the old thing that 
"it didn't hurt us" ... our kids grew up in it, and it hasn't affected 
us at all ... they just didn't seem as concerned as I was (mother, 
March 1994). 
Most participants noted that public.discussion declined over time. However, a few 
said that the lead contamination was still a topic of conversation. 
You can still even now go up the street and people are talking 
about the lead- "your children, are they going down or coming 
up?" (referring to children's lead levels) ... Even at schools, you 
hear a lot about it. The kids are learning more about it at school. 
(mother, May 1994) 
Others said that it was discussed little, if at all. 
Its good to actually talk about it, instead of it being sort of like a 
closed door issue. Maybe that is why other people don't talk 
about it, because you think that you don't want anything like that 
in your backyard (mother, November 1994). 
[are friends and family dealing with the lead contamination?] 
Actually, now that I have come to th~ of it, its something that 
just isn't discussed ... So I think as far as the lead problem goes, 
by the looks of things, everyone is just handling it their own 
way ... (father, March 1994). 
A participating mine worker recalled that the lead contamination was not discussed 
amongst workers. 
This relative lack of public discussion had several effects on parents directly dealing 
with the issue, and the nature of the community response process. As mentioned 
above, public discussion provided support for those parents trying to deal with the 
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lead threat. Ifthe issue was discussed more openly, the wider community would 
become more aware of the nature of the lead contamination and parent's experiences. 
Accordingly, stigma on individual parents would be reduced, and parents could 
receive more social support and influence (see sections 7.4 and 7.5). In addition, 
more public discussion would facilitate parents' exchange of experiences in trying to 
reduce children's lead exposure. Thus public discussion would facilitate a collective 
response. Instead, the relative lack of public discussion contributed to a climate of 
individualisation of the problem. 
6.3 Using Interventions and Other Strategies 
The New South Wales Public Health Unit, through the Community Health Centre 
and later the Broken Hill Environmental Lead Centre, held primary responsibility for 
developing and implementing the lead exposure reduction policies. These 
interventions consisted of blood lead testing, environmental sampling, and 
behavioural guidelines suggested to reduce children's lead exposure (see Appendix 
1 ). These policies were aimed at parents with children aged 0-5. 
Most participating parents actively attempted to alter their child's lead exposure, by 
turriing to government services for assistance. Many residents participated in the 
blood lead testing program (6.3.1), and most implemented at least some ofthe 
suggested behavioural guidelines, or other changes (6.3.2). Some parents spent 
considerable amounts of time and money directed towards reducing their child's lead 
exposure, while at the other end of the spectrum, other parents did not make any 
changes. 
6.3.1 Blood Lead Testing 
Measurement ofthe concentration of lead in blood provides an indicator of the 
internal dose of lead absorbed recently and in the past (Mushak, 1989). Blood lead 
testing provides a '_visible' measure of lead exposure and relates to potential resultant 
physical health effects, thus reducing uncertainty associated with invisibility (see 
section 5.3.1 ). The tests also provide information which residents and health 
professionals can use as part ofthe process to reduce children's lead exposure. The 
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Public Health Unit staff compare the results of the blood lead tests with the National 
Health and Medical Research Council 'level of concern', and recommend a 
monitoring strategy and lead exposure reduction measures, or medical treatment. 
Participation rates in the Public Health Unit's blood lead testing program for children 
aged 0-5 fluctuated over time. There was a general decline in the number of children 
returning for yearly re-testing in 1992 and 1993 (Western NSW Public Health Unit, 
1994). Some participants had their children tested regularly upon the advice of the 
health professionals, while others had irregular testing, and others did not have their 
children tested. 
Several participants recalled how other people's responses and experiences had 
directly or indirectly influenced their decision to participate in the blood testing 
program. Several participants spoke about the support received from the Community 
Health Centre nurses who conducted the blood lead testing program. Some 
participants mentioned that they decided to have testing done after speaking to 
friends and relatives who had their children's lead levels tested. A few mothers 
mentioned that their doctors had advised them against participating in the testing 
program. Several participants spoke about friends who had not had their children 
tested. 
I know with the campaign that they have had, a girlfriend out at 
the toy library took out her little boy, and the nurse that was 
doing it couldn't get a vein ... and I told that to my sister who 
told that to her friend whose son was due to go, and she said "na, 
I'm not taking him". I don't think its .professionally enough 
done. (mother, November 1994) 
Parents' use of the blood lead testing program also had impacts on their health and 
well being. Some participants found the testing to be helpful, and spoke favourably 
about the program. They mentioned that testing brought them up to date on their 
child's lead levels, and that they received information on how to further reduce lead 
exposure. Disincentives for participating in the testing program mentioned by 
participants included lack of assistance with behavioural guidelines, and trauma 
associated with the blood lead testing. One parent said: 
You only have to drive on Eyre Street now, and she thinks that 
she is going to the medical centre for another test. So we try and 
avoid Eyre Street as much as possible, because she starts. People 
just don't realise. (mother, April 1994) 
The nature of the testing program was also discussed by participants. One concern 
was the limited age range (0-5 year olds) of children being tested: 
I would like to follow up this issue of only being affected up to a 
certain age (5), and after that it doesn't matter. Does it right 
itself after that age?... A lot of kids had to go away and be 
detoxified. So what happens? Why up to a certain age? (female 
resident, June 1994) 
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Some participants wanted to have the testing extended to include older children, 
mine workers and pregnant women. The accuracy of the testing was also questioned 
by several participants. Some said that insufficient information and feedback was 
provided with the test results. One parent recalled: 
You have it tested and nobody gets back to you, or they send you 
a letter saying "your child's reading is ... if it is high, come back 
in another 6 months". But apart from that, that is the only 
feedback you get ... I don't think there's enough help ... I have 
never had anybody here to test the yard, or give me any thoughts 
on how we could fix it up. . . I think there should be backup -
definitely. (mother, November 1994) 
Several participants were dissatisfied that the testing was the main risk reduction 
measure being implemented. 
We just got sick of it- taking blood tests, but nothing is 
happening ... It would be different if something (else) was done. 
(mother, November 1993) 
There has still been no positive action taken, apart from 
continuing the lead testing program for under 5 year olds ... it is 
not helping to prevent it. There hasn't been anything done to 
prevent it, at this stage ... (mother, April 1994) 
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6.3.2 Following Behavioural Guidelines 
Behavioural guidelines are household and child rearing suggestions developed and 
distributed by the NSW Public Health Unit to parents in order to reduce children's 
blood lead levels (see Appendix 1). This information was distributed widely in the 
community, at the Community Health Centre, via pamphlets, media, and informal 
sources such as friends and family. Most participants, including both parents and 
other residents, were aware of measures to reduce children's exposure to lead. These 
suggested guidelines were implemented by residents to varying degrees, and in some 
cases their use changed over time. The use of behavioural guidelines has 
implications for the biophysical health effects of lead contamination. In some cases, 
children's blood lead levels lowered when parents used these suggestions. As shown 
in Table 14, average community blood lead levels lowered in the two years when the 
behavioural guidelines were the main intervention program. The use of the 
guidelines also has implications beyond solely biophysical health effects. 
Table 14: Annual Blood Lead Survey Results 
Numbers tested and percentages 
Blood Lead Levels 1991 1992 1993 (ugldL) 
2..10 723 (80.0%) 642 (74.0%) 317 (66.0%) 
2.. 15 531 (59.0%) 404 (47.0%) 187 (39.0%) 
2.. 25 176 (20.0%) 115 (13.0%) 46 (10.0%) 
2.. 30 96(11.0%) 49 (5.7%) 26 (5.4%) 
2.40 33 (3.7%) 13 (1.5%) 9 (1.9%) 
2.50 10 3 3 
2..60 1 2 1 
Total 899 864 481 
Mean (ug/dL) 18.1 ug/dL 15.9 ug/dL 14.4 ug/dL 
Source: Western NSW Public Health Unit (1994:15). 
Some parents changed their children's activities in order to reduce lead exposure. 
The kids aren't allowed to play in the driveway at all, or out in 
the front yard. (father, May 1994) 
. 
They are not allowed to have anything to eat unless they wash 
their hands first, or if they get a piece of fruit, they have to wash 
it before they eat it ... that is the first rule - as soon as they come 
in from being outside playing, its straight to the bathroom and 
wash their hands (mother, May 1994). 
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Some participants spoke positively about the behavioural guidelines. Through 
actions based on the guidelines, parents were able to have perceived or actual control 
over their child's lead exposure. 
I think the reason why her level has gone down is because I have 
got a better understanding of what the problem was. I think 
because I knew that, I have caused the change. I have turned her 
around. (mother, May 1994) 
If a child's blood lead levels decreased during the time when parents were 
implementing the behavioural guidelines, this positively reinforced their belief in 
their ability to control the effects of lead contamination, and may have reduced the 
perception of threat, and resultant stress (Pearlin eta/, 1981). The guidelines also 
acted as a challenge to parents. . Some parents spoke about the pressur~ to implement 
the guidelines, in order to control the lead contamination, and guilt if they don't 
follow them. 
I was mad that they put all the cleaning on us - it was depressing 
and I felt guilty all the time ... you feel guilty - whether you clean 
or not (mother, November 1993). 
In some cases, suggested changes were easily adapted into participants' normal 
routines. 
You don't have to do that much to start altering and getting the 
levels down. Once you get into those habits and are aware of the 
fact, you can bring the levels down quite comfortably, quite 
quickly, and things are O.K. (father, May 1994) 
The suggestions were already a part of some residents' normal routines. Those 
parents who already followed the guidelines thus did not have any new suggestions 
as to how to reduce their child's lead exposure. 
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Several participants expressed difficulties in following some, or all of the guidelines, 
because of the time, energy, and money required. 
I cleaned up here Friday, and then it blew dust, so then I had to 
tum it around and do it all over again. Everything was just 
covered in dust. It is continuous - all the time! I get sick of it 
after a while ... my backyard still has dirt, so its up to me to try 
and keep the yard up. It makes it hard when you have got to do 
it by yourself. I can't afford to get someone to come and do it 
for me. I am only on a pension ... (mother, May 1994). 
I can wipe down and have that door open, and by the afternoon, 
all of the dust will be back in. You would have to spend every 
day cleaning right through your house. I just haven't got time! ... 
So yes, it is a bit of a hassle. Trying to get him to take his shoes 
off every time he comes inside is just impossible. He is in and 
out all the time, and I am not going to stop him. (mother, May 
1994) 
When you know how difficult it is to keep the dust away, you 
don't bother trying... It would be a full-time job to keep a 
Broken Hill home dust free - you'd do nothing else (mother, 
November 1993). 
Economic factors are discussed in section 7.6. Hallebone and Townsend (1993) note 
an increase in parents' (particularly mothers) stress associated with increased 
housework load aimed at reducing children's lead exposure (also see Ruffin, 1993). 
Several participants expressed concerns that the behavioural guidelines were of 
limited success, because of contamination from the environment, including other 
homes, yards, and schools: 
The big problem here in the Hill is that although your own 
environment you can get right, but once they can get away from 
your environment, ie. to school, then their environment changes 
again. (father, May 1994) 
The behavioural guidelines suggested to parents in Broken Hill were based on those 
used in Port Pirie, South Australia. Some of the suggestions changed over time, as 
studies were completed by the New South Wales Public Health Unit. In some cases, 
these changes confused some parents. 
~ 
At flrst they said to vacuum every day and damp mop, "the more 
the better". They now say that domestic vacuums are not good 
enough (mother, November 1993). 
(Daughter) went a few weeks ago for another blood test. The 
other sheet they gave us, is all different things . . . there are a few 
things that have changed again ... (mother, May 1994). 
152 
An issue which also arose from work in Port Pirie by Heyworth ( 1990) and Maynard 
et a/ ( 1993) is the long-term sustainability of the use of behavioural guidelines. 
Some participants said that their use of the suggestions became easier over time, as 
they were integrated into their own, and their child's normal behaviour. Several 
others spoke about the difficulties in sustaining changes over time: 
For a little while, they (children) were really conscious of it. But 
. I think that as time goes on, you slide back to where you were 
before. It's something that you're really conscious of for a short 
while, and then you just go back to the way you were. (mother, 
March 1994) 
Some participants said that they had implemented the guidelines, but their child's 
blood lead levels had not lowered. Seligman's learned helplessness theory (1975) 
proposes that if repeated efforts to regain control result in failure, people might begin 
to think that their actions have no effect on the situation, and stop trying to use 
behavioural coping strategies (also see Peterson and Stunkard, 1989). As one parent 
said, 
It (the lead) may be something that we can't escape. We have 
done everything to reduce (son)'s blood lead level- we can't do 
any more to get it down (mother, November 1993). 
Others said that the guidelines were ineffective since the causes of lead 
contamination in the outside environment were not addressed, or because their 
child's lead levels were from lead transferred to the child during pregnancy. 
Responses of other people may affect parents' use of behavioural guidelines, and 
resultant stress. The use of the guidelines and further lead exposure reduction 
measures in some cases varied considerably between family members, friends and 
others. Several participating mothers said that they were solely responsible for 
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implementing the guidelines. Some said that their husbands were not as concerned 
as they were, whereas a few said that their husbands were more concerned. Variation 
in concern and the use of guidelines in some cases created conflict. Some 
participants' children were aware of the lead contamination, and ways to reduce their 
exposure. 
The kids are learning more about it at school... When they are 
out there playing in the yard, wash their hands before they eat 
their sandwiches ... so it is getting drummed into them from an 
early age, so by the time they get to primary school, and into 
high school, it will be an issue with them. (mother, May 1994) 
Some older children acted on their awareness in many ways. A few participants said 
that their older children told younger children about the lead contamination. Some 
school children completed school projects on lead contamination. Some were aware 
of lead exposure reduction measures. 
They (older children) helped to look after the young one. They 
keep him out of dirt, and make sure his hands are clean. There is 
lots of attention on the child (by mother and siblings) (mother, 
November 1993). 
[Last time you mentioned that your daughter was aware of the 
lead] Yes, me oldest one ... if he (young son) is outside and puts 
toys in his mouth or something, she sings out to me "mum, he is 
putting toys in his mouth again" ... (mother, May 1994). 
A few participants said that their parents (the children's grandparents) were not as 
strict as they were regarding hand washing and 9ther lead exposure reduction 
measures. Differences in responses of parents and other people may have 
encouraged or discouraged residents' use of the behavioural guidelines. These 
differences may have also affected the associated stress. 
In addition to the behavioural guidelines, many participants implemented changes 
based on their own ideas as to how to reduce lead exposure. These may have 
reflected particular information such as the early identification of 'high lead zones', 
results of ceiling dust or rainwater tank surveys, or information obtained informally 
from health professionals, friends and relatives, or others. A list of these other 
changes are listed below in Box 10. 
Box 10: Changes Initiated by Parents to Reduce Lead Exposure 
purchased special vacuum cleaners 
cleaned more frequently 
restricted where would buy a house 
had soil samples taken 
distinguished toys .for inside and outside 
. had carpet cleaned 
renovated child's room 
repainted house 
washed child's toys 
· rinsed di:inking glasses 
· emptied swimming pool daily 
had ceilings vacuumed 
removed rain water tank 
did not purchase children's play equipment which could become 
contaminated 
changed care of child- •watching all the time' 
changed house cleaning behaviour - do more housework now 
kept child inside 
restricted play areas to grassed lawns (home and friends) 
changed belul.vioti.r at (mine)work and with work clothing 
ripped up carpets in home 
chan~d child's upbringing 
finished floorboards · · · 
did not allow children to have pets 
restricted time for child's play outside 
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The use of behavioural guidelines was also affected by cultural factors. An issue 
which is central to understanding responses to interventions lies with the fact that 
interventions were developed by health professionals with one set of values and 
beliefs, for residents dealing with the lead contamination, who may have had similar, 
or very different values and beliefs. These groups may vary in their views of the 
nature of the threat, and appropriate ways of dealing with it (see section 8.4 for 
further discussion). Some of the behavioural guidelines were inconsistent with 
residents' beliefs and values. The guidelines recommend a cleaning and parenting 
regime which in some cases conflicted with parents' beliefs about what is normal. 
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The guidelines suggested changes in behaviours such as child's play in dirt and 
sleeping on the floor, which were widely perceived to be a normal part of childhood. 
But he has played in the dirt, you know. And you wipe him 
over. But you can't be too strict either, because it is part of 
growing up. You're stopping some of their so called 'normal 
childhood' of getting dirty and playing normal without saying 
"don't do it". (mother, Apri11994) 
One parent's words show succinctly the tension between the measures to reduce a 
child's lead exposure, and beliefs about 'normal' behaviour: 
All of the things that you normally do yourself that you did when 
you was younger that you call normal, and then suddenly "don't 
sleep on the floor no more". I find it very annoying, upsetting ... 
(mother, November 1994) 
Several parents spoke about how they only followed the guidelines to a point where 
they felt comfortable, where their previous beliefs and values were not affected. As 
one participant said, "I won't live in a bubble- I'd leave before then!" (mother, 
December 1993) 
Both the short and long-term use of the behavioural guidelines were affected because 
of inconsistency or conflict between the behavioural guidelines and the values and 
beliefs of the people to whom they were directed. Some participants ignored the 
guidelines, while others used some, but not others. Others used them in the short-
term, but reduced or eliminated their use with time. These adjustments or restricted 
use of the guidelines enabled participants to reg~n consistency between their use of 
the guidelines, and their prior values and beliefs. These findings are consistent with 
social influence theory, which highlights the difficulty of changing individuals' 
behaviours in isolation from the norms they share as group members (Turner, 1991). 
6.4 Moving House 
Another strategy to alter exposure to the lead contamination is to physically move 
away, either to an area in the city which is perceived as being 'less contaminated', or 
away from Broken Hill. While a few families felt threatened enough by the lead 
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contamination to move away, many decided not to move. This lack of resident 
movement is consistent with much research on responses to environmental 
contamination (see for example, Taylor et al, 1994; Brown and Mikkelsen, 1990). 
Several participants spoke about their decision-making process as to whether or not 
to move away, including evaluation of associated costs and benefits. Potential 
benefits of moving included lowering the biophysical and other effects of lead 
contamination. Negative aspects of moving away from Broken Hill included loss of 
positive aspects of Broken Hill such as low crime, short travelling times within the 
city, lifestyle, ties to friends and family, and economic factors. Beliefs in the 
pervasiveness of lead contamination outside of Broken Hill contributed to 
uncertainty about the potential benefit from moving away. 
Why sell up and leave here because your children have got lead 
and buy a house in the city on the main road, when you still have 
lead in the fuels of cars... The only place that you are going to 
be safe is Tibooburra ... (female resident, November 1994). 
Some residents moved house to another area of Broken Hill to reduce their child's 
lead exposure. Some residents chose to move, while others were directed by health 
professionals to move house following medical treatment by chelation therapy. 
In some cases, other people supported parents' decisions not to move away, while in 
others, they did not. Some participants recalled friends, family and others from 
outside Broken Hill who wanted them to move away. 
We found that when the lead problem first hit the news, we found 
a lot of reaction from people from away' like friends from away 
... "leave, leave! Oh God, leave!! Immediately! for the health 
of our grandchildren and your children, leave!" And friends 
from Mildura saying "Leave! Why do you stay there?" ... they 
were all sort of horrified! ... "get out of there" (mother, May 
1994). 
6.5 Limiting Family Size 
Some parents who decided not to move away from Broken Hill, decided not to have 
any more children once they learned about the environmental lead contamination. 
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These people thus did not remove themselves from the source of the lead 
contamination, but had some control by deciding to not have any more children who 
might become affected by lead exposure. Edelstein (1988) notes a similar response 
by some parents in the Legler (USA) community which was affected by toxic 
exposure. 
6. 6 Public Activism 
People may also become public activists in response to a threat, as individuals, or as 
members of a group. People may decide to become publicly active for palliative or 
problem-solving reasons, or a combination of reasons (see for example Wandersman 
et al, 1987; Carr, 1994). There was relatively little vocal community response to the 
environmental lead contamination in Broken Hill. A minority of local residents 
attended public meetings held in October 1991 and February 1992, where the initial 
and final results of the first Public Health Unit blood lead tests were presented. 
Mark Jacobs who was the director of Orana Far West Health - he 
actually came out and called a public meeting. And the response 
was pitiful! We have done two of them in the early stages ... The 
people that turned up were the mining officials, the unions, and 
maybe half a dozen concerned parents... When it first took off, 
community health ran nightly and afternoon meetings to let people 
know ... and I think that they got a total of three people ... 
(representative of organisation, April 1994) 
There was also low participation at several informal meetings. 
A small number of residents were publicly active, and played important roles in the 
development and indeed provision of lead exposure management. Their activism 
included obtaining information, providing information and support for concerned 
parents, becoming community representatives on the local committee, obtaining 
media coverage, speaking at City Council meetings, and speaking with local and 
state political representatives. These activists included mothers with young children, 
unemployed parents, mine employees, housewives, and doctors. A brief 'profile' of 
the activists who participated in my research is outlined below. 
158 
The Broken Hill Ratepayer's Association (later named Residents' Action Group) 
held public meetings in late 1991, following the public release of the initial results of 
the Public Health Unit's blood lead survey. The ratepayer's association nominated a 
local mine worker (see below) for the position of community representative on the 
Broken Hill Environmental Health Steering Committee (Barrier Daily Truth, 17 
October 1991 ). They also provided public information on the lead contamination in 
Port Pirie, and biophysical health effects of exposure to lead contamination (Barrier 
Daily Truth, 17 October 1991 ). 
A (then) local mine worker became an activist after receiving the results of a dust 
sample from his property which showed high levels of lead. The sample was tested 
when Minerals, Mining and Metallurgy Ltd. was retreating skimp dumps in the 
central mine area. His involvement included contact with government ministers and 
departments and local health officials. He conducted further dust sampling in the late 
1970s. During our interview in late 1994, this activist spoke about how people had 
responded to his activism: 
See, because I was only a miner. I had no university education ... 
So they weren't taking much notice of me ... 
He also collected a considerable amount of information on the lead contamination. 
During 1992, this activist began collecting vacuum cleaner dust samples of200-300 
local homes, which were used to understand the nature of the lead contamination in 
Broken Hill. He was an active member of the Broken Hill Environmental Health 
Steering Committee. 
A former geologist with Minerals, Mining and Metallurgy Ltd. became interested in 
potential lead contamination in 1990. In 1990, he collected samples of ceiling dust 
from 10 local homes, which revealed high lead levels. In February and March 1991, 
the results of the lead ceiling dust survey received considerable local media attention 
which was negatively received by local political leaders. During our interview in 
1994, he spoke about his reason for bringing this information to the public: "I was 
convinced that something had to be done, but no one would do anything about it". 
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A local parent was very active beginning in 1991. She was a member of a local 
environmental community group, Back to Basics, which started as a local 
environmental group. She became involved in the lead contamination issue as a 
response to her son's high lead exposure, and physical health problems which she 
attributes to lead contamination. The Back to Basics group, which at the time 
consisted of a large group of concerned mothers, organised and conducted a 
community petition which was presented to the State Government. She provided 
information and support to concerned parents since her early involvement. In 
addition, she met with several government ministers, obtained local, state and 
national media coverage, and made public presentations on her involvement in the 
lead contamination issue. When I spoke to this activist in July 1992, she felt that she 
had been isolated from her prior social networks because of her activism. She 
recalled that she, and other mothers were called 'just a bunch of women", by other 
residents and some representatives of local organisations, and that their concerns 
were not taken seriously . She acted as deputy chair of the Environmental Health 
Committee for a short term, but left the position after receiving threatening phone 
calls. During our interview in December 1993, this activist said about the effects of 
her participation: 
We're all very tired and have been treated badly by the 
community as a whole. We're bitter - we've worked hard 
without any recognition... I've told the truth and have suffered 
because of it. Why should we have to suffer the way we have? 
An important issue is the negative repercussions on these activists who were 
instrumental in bringing the lead contamination to widespread public attention. 
These individuals worked against the majority of community beliefs, and active 
minimisation, and experienced social undermining (see section 7.4) from much of the 
community. As noted above, one activist received threatening phone calls while she 
was publicly active. One vocal parent whose child had very high lead levels recalled 
that she received threats to stop her from obtaining media coverage. 
(They said that) we were getting people in the community 
frightened, but there was no need to ... they just didn't want to 
get it out! 
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Many residents and representatives of organisations were concerned about stigma on 
the community as a result of public attention on the lead contamination in Broken 
Hill (see sections 7.2 and 8.5). This lack of community support of activists in 
communities dealing with environmental contamination is also noted elsewhere 
(Couch and Kroll-Smith, 1985; Brown and Mikkelsen, 1990). It is important to 
reiterate the fact that attempts were made to discredit these activists. The mine 
worker was discredited and not taken seriously because of his occupation "only a 
miner", in his own words. The activist who is a mother was discredited because of 
her gender 'just a bunch of women". This is in keeping with the community's 
separation along the lines of occupation and gender, as explored in Chapter 4. 
Another local parent became the active member the Environmental Health 
Committee upon the departure of the activist profiled above. In addition, he was 
active as an individual, attending meetings, and contacting schools regarding lead 
exposure reduction measures. During our interview, he said that he was initially 
involved because of his own "wanting to know and wanting to do something about 
it". He said that he had generally positive feedback from community members about 
his participation on the local committee. 
A local school teacher completed research on effects of lead contamination on child 
development, and developed a puppet show with her school class, directed towards 
educating children about the lead contamination issue. The puppet show was later 
incorporated into the Broken Hill Environmental Lead Centre's health education 
program. In addition, her class completed an as~ignment directed towards educating 
children about the lead contamination. 
Two local doctors who subsequently left Broken Hill, were publicly active in 
response to the lead contamination in Broken Hill. By late 1990- 1991, one had 
concluded that there was a link between delayed visual maturation and high blood 
lead levels in a number of local babies (Howarth, D., pers comm, 1993). He 
collected a significant amount of information on effects of lead exposure. He was 
also a member of the local Environmental Health Committee. Upon his departure 
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from Broken Hill, another local paediatrician took over his role as a member of the 
committee. 
Many other residents participated less publicly. A few participants approached local 
schools regarding the implementation of lead exposure reduction measures. A few 
teachers had their students complete projects on lead contamination. One mine 
worker spoke about his efforts to obtain clothes washing facilities at the mine, to 
prevent this potential source oflead from entering local homes (this was obtained in 
March 1995). Others mentioned that they encouraged friends to participate in the 
blood lead testing program. One participant completed a school project in 1990 on 
monitoring of lead dust in Broken Hill, but decided not to present the results 
publicly. 
This largely individual, rather than collective activism contrasts with many other 
communities where community groups facilitated a collective response to 
environmental contamination (see for example Edelstein, 1988; Levine, 1982; Brown 
and Mikkelsen, 1990; Abbott Wade, 1991 ). In addition, this response does not 
reflect the community's strong social networks which have the capacity to provide 
assistance in times of need (see Chapter 4). Thus the community's social vitality 
(Blishen et al, 1979; Bowles, 1981) apparently did not facilitate collective action to 
cope with the lead contamination. However, the small number of resident activists is 
consistent with the community's low political efficacy (Blishen et al, 1979; Bowles, 
1981 ), which includes low community participation in response to impacts (see 
Chapter 4). The lack of public collective action, facilitated the community's 
cognitive minimisation of the lead contamination threat. It also affected the ability of 
the community and community members to cope with the threat. As several 
researcher_s have found, collective responses to environmental threats act as self-help 
groups, and can provide benefits including social support, information and power, 
thus benefitting individuals and groups (see for example Levine, 1982; Gibbs, 1983; 
Edelstein, 1988; Bishop et al, 1993). 
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6. 7 Conclusions 
This chapter completes the examination of how the Broken Hill community 
responded to the chronic environmental lead contamination, which began in Chapter 
5. Table 15 summarises the components of participants' behavioural coping 
strategies. Parents made considerable use of private behavioural coping strategies, 
such as seeking information and using interventions provided by health agencies. A 
few families moved, and some reduced their planned family size to avoid further lead 
exposure. There was some public discussion, mainly with family and friends, which 
diminished over time. Public activism centered around several individuals, but was 
not established at a collective level. 
Table 15: Components of Participants' Behavioural Responses 
Seeking Information 
Public Discussion 
Use of Blood Lead Testing 
Program 
Use of Behavioural Guidelines 
Moving House 
Limiting Family Size 
Public Activism 
Many parents with young children sought 
information on the lead contamination, and 
measures to reduce their children's exposure. 
There was relatively little public discussion. 
Parents with young children spoke to family and 
friends; some teachers spoke to students. 
Discussion appeared to decrease over time. 
A low percentage of the population participated in 
the blood lead testing program throughout most of 
the study period. There was a significant increase 
in participation following the establishment of the 
Broken Hill Environmental Lead Centre. 
Most participants were aware of, and most 
participating parents implemented at least some of 
the suggested guidelines. 
Only a few residents appear to move away from 
Broken Hill because of the chronic lead 
contamination. 
A few participants decided to limit their planned 
family size in order to reduce exposure of lead 
contamination to future children. 
There was a small number of individual activists, 
who had varied roles. There was a lack of 
collective action. 
A main theme was individual's use of private, rather than public behavioural coping 
strategies. Families generally dealt with the lead contamination privately, with 
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parents obtaining information and changing their own, or their children's behaviour. 
There was relatively little public discussion or activism. The use of these private 
coping strategies helped some people to reduce the lead contamination threat - by 
reducing their child's lead exposure. In some cases, they also reduced uncertainty 
and associated stress. However, many people also suffered negative effects on health 
and well-being if they were not successful in reducing children's lead exposure, or 
because of difficulties in implementing lead exposure reduction measures. 
A closely linked second theme is the individual, rather than collective nature of the 
community responses. In contrast to many studies which report collective responses 
to environmental contamination (see for example Edelstein, 1988; Erikson, 1990; 
Bullard, 1990), Broken Hill residents did not unite to deal with the lead 
contamination. In his important book Contaminated Communities on the social and 
psychological impacts of residential toxic exposure, Edelstein ( 1988) found that 
community responses were characterised by the use of initial coping efforts -
utilisation of individual/family networks, and turning to social and institutional 
networks, leading to dissensus, then community mobilisation through the formation 
of grass-roots organisations. Such a collective response also characterises what has 
been termed the 'not-in-my-backyard', or 'NIMBY' syndrome. This involves public 
opposition to stigmatised facilities such as waste management facilities. There are 
numerous examples of community resistance to proposed siting of such facilities (see 
for example Armour, 1991; Freudenberg and Steinsapir, 1991). 
Reich (1991), in his book Toxic Politics, explores three phases of redress for toxic 
contamination victims- 'non-issue', 'public issue', and 'political issue'. He defines 
non-issue as the phase before the toxic agent and contamination become publicly 
identified._ The public issue phase moves the disasters from individual to a group 
level. It involved institutions trying to contain the scope of the public issue, and the 
'victims' trying to expand its scope through collective action- organisation and 
protest. A public issue becomes a political issue when it expands into the political 
domain, and involves other organisations - governments, companies, political parties, 
social movements, and the mass media. 
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Community responses to chronic environmental lead contamination in Broken Hill 
did not follow the same path. Instead, the response process began in a similar 
fashion, with public awareness of the contamination, the resulting uncertainty, and 
coping efforts. However, instead of collective action which characterises these and 
many other examples of community responses to environmental contamination, the 
lead contamination in Broken Hill was minimised and dealt with through individual, 
rather than collective action. While the lead contamination became a political issue 
away from Broken Hill, within the community it largely remained a private issue. 
However, the Broken Hill community's response is not unique. In fact, many 
communities dealing with chronic environmental contaminants do not unite in 
opposition (Brown and Mikkelsen, 1990; Wisaeth, 1994; Couch and Kroll-Smith, 
1994). Rather than uniting, other community responses included individual 
acceptance, action and conflict. 
The widespread use of 'private', individual-level, rather than collective coping 
strategies served to reinforce the active minimisation and associated social separation 
and isolation arising from the widespread use of the cognitive coping strategies (see 
Chapter 5). The fact that the lead contamination issue was kept at the private, rather 
than public level may have reduced stress for many residents. However, while 
private coping may be useful to some extent, I argue that in order to deal adequately 
with community threats, issues need to be made a public, community wide issue. 
The third theme was parent's use of government services. This increased 
dependence on government intervention was a significant shift from residents' 
reliance on themselves, and assistance from within the community in times of need. 
Dependence on government interventions reduces the community's ability to cope 
with problems themselves, and makes it more susceptible to government cutbacks. 
This, and the previous chapter also included some discussion of mediating factors 
which interacted with the components of the cognitive and behavioural coping 
processes. Chapter 5 highlighted how the characteristics of the contaminant, and 
characteristics of individuals interact with the cognitive coping process. This present 
chapter included some discussion of how aspects of the social setting and 
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interventions mediated in coping processes. The following two chapters provide a 
detailed examination of how the nature of the social setting (Chapter 7), and 
responses of organisations (Chapter 8) interacted with the community response 
process. So far, I have focused on responses of Broken Hill residents. Chapter 8 also 
explores how organisations have responded to the lead contamination. Chapter 9 
completes the exploration of mediating factors, with an examination of responses to 
the retrenchments, similarities and differences in responses to the two threats, and an 
exploration of how responses to the retrenchments interacted with community 
responses to the chronic environmental lead contamination. 
Chapter 7: 
Mediating Aspects of the 
Social Setting 
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This chapter examines how aspects of the social setting interacted with the cognitive 
and behavioural coping processes described in Chapters 5 and 6. The social setting 
includes cultural, political, economic, and social influences. Some aspects of the 
social setting relate to the social context of individuals (for example incomes), while 
others relate to characteristics of the wider community (for example, diversity of the 
local economy). The six characteristics of the social setting which mediated the 
community response process are listed in Box 11. 
Box 11: Social Setting Mediating Factors 
Cultural assumptions, beliefs and values 
fundamental assumptions about the· wodd; 
sense of place: attachment to Broken Hill; 
valu,es: independence of Broken Hill and its residents; 
Stigma 
Mining Company ~ Community Relationships 
Social·Support and Undermining 
Social Influence 
Economic Factors 
7.1 Culture 
Cultural factors affect our views of the world and ourselves (Douglas and Wildavsky, 
1982; also see Johnson and Covello, 1987; Cvetkovich and Earle, 1991; Rayner, 
1992). As Douglas and Wildavsky (1982:194) state, "Standing inside our culture, we 
can only look at our predicament through our culturally fabricated lens". Cultural 
factors are important mediators in the process of understanding and coping with lead 
contamination. I use the 'structural conception' of culture, where cultural 
phenomena are viewed as symbolic forms within the structured social contexts in 
which they are produced and received (Thompson, 1990). This definition recognises 
that symbolic forms are produced and received by individuals who are situated in 
specific social-historical contexts with varied resources and capacities. 
7.1.1 Fundamental Assumptions - 'a just and benevolent 
world' 
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Janoff-Bulman ( 1992) argues that our fundamental assumptions, which provide us 
with expectations about the world and ourselves, are central to understanding 
victimisation and trauma. One fundamental assumption is the 'belief in a just world' 
(Lerner, 1980). In such a world, there is a relationship between a person and what 
happens to them, or people "get what they deserve" (Lerner, 1980:11 ). There was 
considerable uncertainty about the distribution of effects of lead contamination -
specifically why it affected some children and not others. We are threatened by 
potential negative events which, if interpreted as random, could happen to us (Janoff-
Bulman, 1992). In order to maintain our assumption in a just and meaningful world, 
people use strategies to reduce this uncertainty (Lerner, 1980). 
The widespread use of cognitive coping strategies and assignment of responsibility 
for causing and solving children's lead exposure enabled many residents to minimise 
the differences between prior positive assumptions and the uncertainty implied by the 
lead contamination (Lerner, 1980; Janoff-Bulman, 1992). Residents' beliefs that 
their children's lead exposure was controllable (see section 5.3.6) enabled them to 
maintain a view of the world as a meaningful place, where what happens to us can be 
controlled with our behaviour (Janoff-Bulman, 1992). When negative events do 
occur, this assumption is maintained by regarding the people involved as not having 
been careful enough (Lerner, 1980; Janoff -Bulman, 1992). A widely used response 
to uncertainty associated with the lead contamination threat was to attribute 
responsibility to parents (see section 5.4). Lead exposure was believed to be caused 
by poor house cleaning and child rearing practices, rather than being widespread and 
uncontroll_able. Some participants developed other theories as to why some children 
were affected and not others, including some children being physically more 
susceptible than others. With few exceptions, these beliefs enabled residents and 
representatives of organisations to maintain their beliefs about a just world. 
Janoff-Bulman (1992:7) writes that "we believe we live in a benevolent, safe world, 
rather than a malevolent, hostile one". This benevolence relates both to people and 
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events. At the local level, 'the world' includes life in Broken Hill. Historically, 
Broken Hill residents enjoyed security and prosperity (see Chapter 4). While this has 
changed to some extent due to relatively recent changes in the nature of the 
community and its economy, most participants said that Broken Hill was (still) a safe 
place. One participant described Broken Hill as: 
Quiet, peaceful, a nice place to bring up your children. I feel 
safe here. My children are happy, and safe here. You take them 
to the park and you can sit in one comer of the park and not have 
to follow them around; whereas if you lived in a city, you would 
be on the footpath with them while they are riding their bike. Its 
just completely different living here. (mother, May 1994) 
Only a few participants said that their views of Broken Hill were affected negatively 
by the lead contamination. Thus many participants were able to maintain their prior 
beliefs about the safety of their life in Broken Hill, which was now affected by lead 
contamination. Clearly, this was not the case for parents who moved away because 
of the lead contamination, others whose views of Broken Hill were seriously 
affected, but had not moved away, and those whose views changed to a lesser degree. 
As one participant said, "we always thought that we grew up in a healthy 
atmosphere. We didn't think there was anything wrong about it". (female resident, 
November 1994) 
This assumption may have been maintained by cognitively reducing the lead 
contamination threat. For example, if the lead contamination was believed to be 
limited to another geographic area outside of their 'world' (ie. to another 
neighbourhood), their 'world' remained a safe place. 
7.1.2 ~ense of Place: Attachment to Broken Hill 
The concept of'sense of place' characterises people's feelings and beliefs about their 
place ofresidence. Brown and Perkins (1992:284) define attachment to place: 
Place attachment involves positively experienced bonds, 
sometimes occurring without awareness, that are developed over 
time from the behavioural, affective, and cognitive ties between 
individuals and/or groups and their sociophysical environment. 
These bonds provide a framework for both individual and 
. 
communal aspects of identity and have both stabilising and 
dynamic features. The environment may include homes or 
communities, places that are important and directly experienced 
but may not have easily specified boundaries. 
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People's sense of place mediated responses to the lead contamination. Many 
participants spoke fondly of 'the good old days' of life in Broken Hill. Throughout 
much of its history, Broken Hill residents have enjoyed prosperity and security. 
Local men had essentially guaranteed employment for life, and they and their 
families received associated health, social and economic benefits (see Chapter 4). 
One participant said "Its a great place to grow up" (mother, November 1993). 
Although some participants spoke about negative changes to the community 
including high unemployment and reduced safety, most participants spoke about 
positive aspects of the city. One participant said 
I love Broken Hill. You can bring up your children and you can 
be more relaxed. You can still walk out the back door and go to 
the comer shop. It is not as good as it was years ago. You felt it 
was nothing to walk on the footpath at night and go to your 
friend's place... Its still safer than what it is in the city. Its· 
friendly. You know a lot of people. Yeah, I think its heaps 
better than the city (mother, April1994). 
The term 'A grader' (see section 4.5.2) was developed for the purposes of ensuring 
employment for locals. The still predominant use of the term 'A Grader', or 'local' 
is associated with a sense of pride, and distinguished from someone 'from away'. 
One participant said" ... if you come from outside, you're not an outcast- you're an 
outsider- you're from away". 
These positive beliefs and feelings about Broken Hill probably affected residents' 
cognitive ~d behavioural coping responses. People's positive beliefs about Broken 
Hill may have encouraged them to minimise the lead contamination threat, and to 
accept and deal with it, rather than moving away. 
We love Broken Hill- it is a great place ... Broken Hill has got a 
lot of advantages. Lead is minor when you compare all of the 
advantages of Broken Hill (father, May 1994). 
. 
The strong reluctance to move away from Broken Hill was in part related to 
relatively positive beliefs about Broken Hill, as compared to other locations. 
To me, overall Broken Hill is one of the nicest places in Australia 
and I have been (to) a lot of places -a lot of inland and along the 
coast ... as far as a place to live, we have got just about 
everything here. You can buy a house for three pence here, in 
comparison to Sydney, and it is the most under-advertised fact! 
There is no way that I would leave the Hill for any reason, unless 
I won a million bucks. (father, May 1994) 
This reluctance also relates to people's strong social ties with friends and family 
living in Broken Hill. Two participants spoke about the prospect of moving away: 
My mother lives here ... most of my wife's family lives here. 
That is another factor - you have got family. And if we moved 
away ... my mother idolises young (son), and if we moved away, 
she would have no one else. She would be devastated, I think. 
We are thinking of ourselves, plus we are thinking about family 
too. (male resident, May 1994) 
People my age have got old parents that live here. (wife)'s mum 
is in a nursing home. My mum and dad are ... dad is 75, mum is 
73. You just don't wander off and leave them, you know. We're 
here to look after them. (male resident, April1994) 
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This agrees with Brown and Mikkelsen (1990) who note that neighbourhood ties are 
linked to hazard acceptance. Chavis and Wandersman (1990) also write that a sense 
of community can mediate perception of community problems. 
People's beliefs about Broken Hill could have been affected negatively by the lead 
contamination (also see section 7 .2). Instead, most people's sense of attachment to 
Broken Hill was maintained. Many participants, regardless of their level of concern 
about the lead contamination, said that Broken Hill was (still) a good place to raise 
children. 
7.1.3 Values: Independence of Broken Hill and Individuals 
Broken Hill's isolation fostered an independence in both the community and its 
residents. This independence, which is highly valued by many residents, has 
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implications for responses to the lead contamination. Throughout much of its 
history, Broken Hill and its residents have been isolated from the rest of Australia. 
There was a relatively stable population of locals. This isolation has been more than 
just a geographic factor, also affecting the political, economic and social-cultural 
nature of the community (discussed further in Chapter 4). While this isolation has 
decreased in recent years, it still plays a part in shaping the views of many local 
residents. This isolation fostered an independent attitude, as residents relied on 
assistance from within the community, rather than from elsewhere, to deal with 
problems. 
[So do you think problems can be dealt with within Broken Hill?] 
Broken Hill people deal with their problems within themselves, 
yeah. You will hear of people saying "trust a typical outsider to 
come in and stuff things up!" ... you hear that a lot... Because 
Broken Hill people have got their own way of doing things - they 
have got their own ethics. (female resident, June 1994) 
This independence may foster resistance to 'outside' identification of a problem, or 
assistance. This appears to have been the case in Broken Hill prior to 1991. The 
Broken Hill Member for Parliament spoke about how the State Pollution Control 
Commission was not welcomed by the Broken Hill community: 
Broken Hill has had a tradition of solving its own problems. So 
you don't go outside to solve something ... You don't want 
anybody from outside coming in. 
Similarly, in Gould's (1991) study in a United States town economically dependent 
on its primary industrial polluter (a paper mill), a large group of primarily older 
residents whose families had resided in the area for many generations resented 
environmental protection and remediation activities as outside interference and as a 
break from traditional ways of doing things. 
This independence may have influenced the community responses to the results of 
studies conducted by health professionals from outside of Broken Hill, and residents' 
use of health services. However, any potential resistance to the health services was 
probably reduced by the fact that the local intervention program was implemented, to 
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a large extent, by local nurses (the community reception of the program is discussed 
further in section 8.2.2). 
Broken Hill residents tend to have an independent attitude. This independence was 
noted by one participant who described the character of a Broken Hill miner: "They 
(miners) are all very independent sort of people ... they don't like to depend on 
anybody for anything ... ". One retrenched worker said that Broken Hill people do not 
complain about problems: " ... most Broken Hill people are not grizzlers. It is this 
independent attitude, you see. They don't discuss their troubles with you ... ". 
The significant use of private coping methods, including the behavioural guidelines, 
and the low collective public response may in part reflect this independence. 
[Last time you mentioned working on problems by yourself ... ] 
Yeah, that is something that we both feel personally about. The 
only way that you can help anybody in this town is by helping 
yourself first (mother, May 1994). 
This appears to agree with the hypothesis by Couch and Kroll-Smith (1985) that 
members of communities faced with chronic 'disasters' are likely to have a 'frontier 
individualism' which works against collective action. 
Dake ( 1992) writes that cultural context may act to magnify one danger or problem 
and obscure another which is then given minimal attention or disregard. In this 
study, cultural factors mediated the cognitive coping process, and served to minimise 
the cognitive threat associated with chronic lead contamination. They also appeared 
to affect residents' behavioural coping responses and resultant outcomes. 
7.2 Stigma 
Stigma involves a 'spoiled' identity due to an undesirable variation from 
expectations (Goffman, 1963). Edelstein (1991 :205) identifies environmental 
stigma, defined as -"the discrediting of settings, places, objects, non human lifeforms 
and surroundings, as well as individuals, families and communities" as being 
associated with contaminated environments. Environmental stigma may affect the 
whole of Broken Hill and its residents, and the more limited 'sub community' of 
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those directly affected by the lead contamination threat, including those whose 
children had high lead levels, and those in perceived 'high risk areas'. 
Many local residents are proud of their city, and will defend it against 'outside' 
criticism. As one resident said, "you go out and rubbish Broken Hill, (and) you've 
got a fight on your hands ... ". Many participants expressed sensitivity about Broken 
Hill's image as portrayed in the media. Recent media attention on Broken Hill has 
included the results of recent studies on health and social problems, and on the 
homes made of corrugated iron. 
They are the ones that the media like to depict all the time ... 
Either they pick out all the little iron shacks, or they pick out all 
the mansions, and they had everyone in the city (metropolitan 
centres) believing that people in Broken Hill either lived in one or 
the other ... (retrenched mine worker, March 1994). 
Most participants, all residents of Broken Hill, said that the lead contamination did 
not affect their views of Broken Hill. In most cases, people (still) spoke positively 
about Broken Hill, and described it with words such as 'safe', 'friendly', 'quiet', 
'peaceful', 'close-knit', 'slow pace', and 'affordable'. Broken Hill was still widely 
believed to be a good place to raise children. As one participant said, "I think if 
you're going to raise kids, this is an ideal place" (female resident, November 1994). 
People from outside Broken Hill may attach an environmental stigma to the Broken 
Hill community and its residents. This possibility is particularly important to the 
economic viability of Broken Hill, which is increasingly dependent on tourism. 
Several participants expressed concerns about national media attention reflecting 
badly on Broken Hill and its residents. 
There is a problem, yeah, but they (media) love to overemphasise 
the problem to get some kind of recognition for it, or some sort 
of air play. And that is the problem. Instead of saying that one 
in 20 kids has a bit of a lead problem, they come out and say 
"Broken Hill has got a lead problem, and everyone is dying", and 
off they go ... and its not true at all ... (male resident, June 1994). 
Broken Hill people think, this is their town, and it doesn't matter 
if there is anything bad about it, just. . . I will stick up for Broken 
Hill too ... you just get your back up, and you want to help it. 
And if anyone comes and sticks their nose in and picks a bone 
that something is wrong with Broken Hill, maybe that is why ... 
cause the mines have just been Broken Hill, for how many 
years ... I think that a lot of people would have been thinking that 
they bring this up, and they are going to ruin our town (mother, 
May 1994). 
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Stigma was also associated with living in what were initially identified by the Public 
Health Unit as the 'high lead areas' -particularly South Broken Hill. One South 
Broken Hill resident recalled some views about South Broken Hill: 
[you mentioned before, people identifying the South problem as 
worse- is that fairly common?] Yes, it is common. People that 
don't live out the South say... I had a lady, I was up at the 
school picking (son) up, and she was looking for a house. She 
saw a nice house, but it was in Eyre Street. She wouldn't buy it 
because it was out the South!... She said "I'm not living out the 
South". Another lady said "yes, haven't they got a lead problem 
out there?" ... and then the other one said "well yes, well I hope 
nobody here is from the South". I said "well, yes I am". 
Everybody identifies the South area as having a lead problem. 
The way that she said it was as if the South - South Broken ~ill -
is a long way away from ... it was like .it was another place ... 
(mother, April 1994). 
Some parents whose children had high lead levels were also stigmatised, because of 
the association between children's high blood lead levels and housecleaning and 
childrearing practices. This association in part reflects the nature of the main health 
intervention strategy, behavioural guidelines, which provided suggestions of how to 
reduce children's lead exposure, including adjusting children's behaviour and house 
cleaning (also see Lupton, 1995). Many Broken Hill residents also appeared to form 
this association between children's high lead levels and inadequate parenting and 
house cleaning skills. 
People may think that blood lead levels may be a slur on their 
parenting. I don't. They talk about blood lead levels in relation 
to housecleaning. There is a lot of innuendo on people's readings 
(mother, April 1994). 
Two parents spoke about the meeting where they received information on measures 
to reduce children's lead exposure: 
At the meeting, they said some things, and gave us the impression 
that we weren't good housekeepers and parents (mother, 
November 1993). 
The big statement was ... 'super hygiene'. The worst thing that 
you can say to people is that you have got to be more hygienic. 
That is saying 'you're dirty' ... you're getting people's backs 
up ... (father, May 1994). 
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In addition to communities and individuals, places and objects may be stigmatised. 
In contrast to findings of several other studies (Edelstein 1986; 1988; Fitchen, 1989), 
only a few participants said that the lead contamination had changed their views of 
their homes. The lead contamination issue could also affect prior benign or positive 
views about lead, and familiar aspects of skimp dumps and mine specimens. One 
participant recalled that "A lot of people used to be sympathetic (inclined) to buying 
lead paint, because we got lead here". Skimp dumps are a familiar part of the Broken 
Hill landscape. 
No one ever thought anything about the lead. Because you were 
so used to seeing it- the skimp dumps and everything, you just 
never took any notice of them. It was a part of everyday life. 
Never used to worry about it. (mother, May 1994) 
The skimp dumps provided a playground for many Broken Hill children. 
It was quite fun! It was like sand- slide down there ... This one 
particular dump was a creamy white colour ... we used to play 
around ... ride your bike ... it was a big adventure playground. 
(male resident, May 1994) 
The collection of galena specimens or 'rocks' from the mines was typical. 
Xeah, we used to take samples home ... I think that anyone who 
worked there would have some sort of rock, even bringing it 
home for their kids. Dad used to do that- he would bring home 
blocks of galena ... it comes in nice little square blocks. (male 
resident, May 1994) 
Community responses to lead contamination were affected by potential 
stigmatisation of the Broken Hill community and parents. Ways of minimising 
stigma associated with the lead contamination include reducing public discussion or 
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activism (Goffman, 1963). One parent spoke about how stigma attached to the lead 
contamination limited its public discussion: 
But it is not a conversation that you hear all the time. For 
example, at work, we don't really... I've not heard it discussed 
very much. And it's not a thing ... people don't really want to 
advertise that their children have high lead levels. You just don't 
say ... you don't talk about it... Its like giving yourself a big 
stigma ... (by saying) "my daughter is 24" ... (mother, June 
1994). 
Stigma can also be reduced with the use of positive comparisons with others, 
isolating the contamination geographically, or solely to parents with young children. 
The widespread (state, national and indeed international) nature of the lead 
contamination issue probably reduced community stigma, since Broken Hill was not 
the only community affected. At the opening of the Broken Hill Environmental Lead 
Centre in October 1994, New South Wales Environment Minister Chris Hartcher 
focused on this fact: 
... Broken Hill does not have a lead problem. New South Wales 
has a lead problem. The inner-city area of Sydney has a lead 
problem. Newcastle has a lead problem, Port Kembla has a lead 
problem ... people should never feel that they are set aside as 
being in an area that has a lead problem. All of New South 
Wales has one. 
7.3 Mining Company - Community Relationships 
The mining companies played a central role in shaping the nature of the Broken Hill 
community (see Chapter 4). The characteristics of the community's relationship with 
the mining companies, or currently a single mining company, helps to explain the 
nature of community responses to the lead contamination. The mines were part of 
life for many Broken Hill residents. One male participant said: 
From the _age of 5 or 6, I used to go up to the mines (with my 
father)... I used to play up there, virtually. I sort of grew up on 
the lease, so I have never really thought a great deal of the mines 
- it has always just been a way of life. It was just part of life. 
(May 1994) 
Many residents held positive attitudes towards many of the mining companies. 
The South Mine was like a family mine. The North was a bit that 
way ... it had a heart, and the South had a bigger one. The South 
Mine looked after its blokes ... the North and South were 
traditional to Broken Hill, and they operated along the lines of the 
traditions of Broken Hill, of the unionism and the conditions 
(older male participant, June 1994). 
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These positive attitudes in part reflect the fact that local residents received benefits 
from the mines, which included employment, services and facilities for workers and 
their families (see Chapter 4). However, all mining companies were not appraised as 
positively, and some of the early mining companies were recalled as being 'tough'. 
There were also significant changes in views towards mining companies after the 
1986-7 industrial changes. In particular, the current mining company, Pasminco 
Mining Broken Hill, which formed in 1988, was viewed negatively by many local 
residents. Despite some changes in attitudes, there still appears to be considerable 
loyalty of mine workers and other residents, as in the past (also see Nygren and 
Karlsson, 1992). Several former mine workers spoke about their relationship with· 
their former employer. 
You used to think of CRA as your company, and things like this .. 
they seemed one of Broken Hill. (retrenched mine worker, May 
1994) 
You thought that you were responsible, and the longer that you 
worked for them, that you were part of the company (retrenched 
mine worker, March 1994). 
A beliefthat the mining company(ies) contributed to causing the environmental lead 
contamination may threaten previously held positive beliefs towards them. Positive 
views of the mining companies could be protected with the use of cognitive coping 
strategies such as perceived irrelevance and acceptance of the threat, or by 
minimisation of the threat (see Chapter 5). In Brown's ( 1987) analysis of attitudes to 
workplace hazards, denial is influenced by the fact that many workers wanted to 
believe that their employer would not create conditions that would lead to harm. 
Baird ( 1986) similarly writes that workers and their families exposed to 
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environmental health risks from an arsenic emitting copper smelter used denial to 
cope with the fact that they received the risk exposure and benefits from the smelter. 
Aronoff and Gunter (1992) also note a community's long-standing ties to a chemical 
plant appeared to promote greater ambivalence than if the 'perpetrator' had been 
identified purely as an 'outsider'. 
Gould ( 1991) discusses another aspect of relationships between industry and the 
dependent community. The 'control capacity' of industry in industry-dependent 
communities includes control over jobs, and involves the threat of job loss to 
individual employees and the threat of economic decline for the host community 
resulting from closure of a key industry. Both ofthese are relevant to the community 
responses to lead contamination in Broken Hill. The threat of job loss is a normal 
aspect of the mining industry. 
The mines have always been telling people that there is a 
definitive lifespan of the mine here ... that has always been held 
over our heads ... in the early days when that was being touted, it 
was seen as a bargaining chip for the mining agreements ... 
"don't get too carried away, because we won't be here forever". 
(male resident, June 1994) 
There was always this big axe hanging over your head for the last 
7 or 8 years. "Who is going to get cut because of the recession", 
or the metal prices are dropping, and companies aren't making as 
much money. They was forever putting people off now and then. 
Just the pressure, I suppose ... (retrenched mine worker, May 
1994). 
This threat was particularly potent because of the continuing decline in mine 
employment since 1986, and particularly the retrenchments in February 1993 (see 
Chapter 9). Several participants recalled that people would not publicly disagree or 
complain, for fear of being labelled 'a troublemaker', and losing their jobs in the next 
lot of retrenchments. 
I never ever talked against the company, because if you did, you 
would lose your job... You never whinged, because if you 
whinged or moaned, they would say "he has got a problem", and 
then the next lot that has to go, you would probably be the top of 
the charts (retrenched mine worker, November 1994). 
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These findings are in accordance with other re~earchers who note that workers 
express fears that complaining, or other active behavioural coping could lead to the 
loss ofworker'sjobs (see for example Nelkin and Brown, 1984; Brody, 1988). 
Some former mine workers believed that children would not be employed by the 
mines if the mine worker complained. 
So if you disagree with something, you won't say anything in 
case later on down the track, they remember what you said, and 
if your son or daughter is looking for employment 5 or 6 years 
down the track ... "your father kicked up a stink about whatever" 
... trouble in the family (former mine worker, June 1994). 
This fear moved beyond individual workers, to families and other residents, for the 
fear of job loss and a decline in the community's economic viability. 
I think that everyone is a bit scared to rock the boat because the 
company can just say "oh well, we'll just pack up and leave" ... 
don't want to tread on their toes, because it is still keeping the 
town going. (mother, May 1994) 
I suppose in every community, you have got something wrong 
with every person, but you don't want the livelihood of the 
community to close down, do ya? (retrenched mine worker, 
November 1994) 
These fears probably reduced public concern about the lead contamination and the 
use of public coping strategies (Levine, 1982; Nelkin and Brown, 1984; Bullard, 
1990; Gould, 1991 ). Bailey et a/ ( 1992) identify a similar lack of public response in 
a community with a hazardous waste facility where the waste management company 
played a dominant role in the local economy. They propose that the county 
"resembles a mill town in the sense that people are very careful about what they say 
in public" (Bailey eta/, 1992:33). Most local residents were reluctant to take a 
public stand against the company. Those who did so were socially ostracised. 
Similarly, Calder and Collings (1989) note that residents' fears of threatened 
employment opportunities were one of the barriers to the acceptance of the Port Pirie 
environmental lead decontamination program. A close relationship between the 
mining company(ies) and the community, coupled with the industry's control 
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capacity to create a climate conducive to minimisation, acceptance and private 
coping methods. This nature of the relationship between the mining company and 
the Broken Hill and resultant effects may change over the longer term. Gould ( 1991) 
writes that as the economic decline of a community continued and jobs are lost 
regardless of worker loyalty to employers, the effectiveness of 'job blackmail' is 
reduced. This may also prove to be the case in Broken Hill. 
7.4 Social Support and Undermining 
Social support has been identified as a crucial component of recovery from 
individual and community disasters (see for example Raphael and Wilson, 1993). 
Cohen and Wills (1985) distinguish four dimensions of social support, as the 
availability of financial and material resources and services (instrumental support), 
the availability of help in defining, understanding, and coping with problematic 
events (informational support), the information that a person is esteemed and 
accepted despite difficulties or personal faults (esteem support), and the opportunity 
to engage in social interactions with other people (social companionship). Felton and 
Shinn (1992) identify homogeneity, or similarity to those in one's context as a part of 
soc~al support. Heller and Swindle (1983) distinguish between perceived social 
support, and support seeking from social networks (social ties). Perceived social 
support depends on the availability of social networks and on interpersonal skills in 
accessing and maintaining supportive relationships. Support seeking is a coping 
method which can be part of normal adaptation, or can signal inadequate coping or a 
breakdown in network resources. Chapter 5 outlines the use of coping strategies 
such as discussion, seeking information and joining groups which may serve to 
provide support. This present section focuses on general perceptions of support, or 
lack of support, as provided to research participants by friends, family and other 
residents both inside and outside Broken Hill. Support from formal organisations, 
including health services, is discussed in Chapter 8. Economic support is discussed 
in section 7 .6. 
The results of research on the relationship between social support and health 
outcomes is mixed (Ursano eta/, 1994). Social support has been identified as a 
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potential moderator or 'buffer' between stress and well-being (Cohen and Wills, 
1985). Perceived availability of social support may buffer a person from potentially 
adverse effects of stressful events, and it may also contribute to a person's general 
well being. Cohen and Wills (1985) propose that social support is more likely to 
buffer the negative effects of stress if the available support is able to address the 
needs of the situation. However, social support may also have negative effects, 
leading to increased anxiety (Heller and Swindle, 1983). 
Many Broken Hill residents had strong social links to friends and family, both inside 
and outside of Broken Hill (see section 4.3.8). Historically, the social networks of 
Broken Hill residents would have consisted almost exclusively of other Broken Hill 
residents. This has gradually changed, as friends and family have moved away, 
people. develop outside ties, and as people with outside ties have moved to Broken 
Hill. Despite the existence of strong social networks, many people in Broken Hill 
tried to deal with the lead contamination by themselves, without turning to their 
sources of potential support. Support which was provided to residents by their 
friends and family included concern and understanding, and looking after children· 
while parents were implementing lead risk reduction measures (such as renovating or 
vacuuming). Community activists and health nurses provided information and 
support. However, many participants felt that they had inadequate support for 
dealing with the lead contamination threat. Several participants said that they wanted 
to have more support from informal support networks, including 'someone to discuss 
the lead issue with', as well as more formal services. The concept of 'social 
undermining' (Vinokur and van Ryn, 1993), the opposite of social support, provides 
insight into why many parents wanted support, but instead coped with the lead 
contamination by themselves. 
Many residents attributed responsibility for causing and solving children's lead 
exposure to parents (see section 5.4). The focus on individual parents generally 
detracted from the social support needed by those parents. As discussed in Chapters 
5 and 6, residents held a range of beliefs and used a variety of strategies to cope with 
the lead contamination. Several residents spoke about differences between their 
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perceptions of threat and beliefs about the nature of an appropriate response, and 
those of friends, family, and others. These differences acted as social undermining. 
[What about early on, was there a lot of discussion with friends 
and family, and other people?] When it first came out, yeah, 
there was actually. I talked about it with mum and dad. But they 
were ... they were pretty good. But then they are concerned 
about environmental issues and things like that. I think they are, 
anyway. I talked about it with my in-laws, and they had the old 
thing that "it didn't hurt us ... " They just didn't seem as 
concerned as I was. They always think that I'm paranoid. That I 
overreact. (mother, March 1994) 
I remember, we went to Melbourne for a wedding, and we were 
sitting there, and a bloke- this is before (son) was born, and my 
wife was pregnant - and he was sitting there smoking away, and 
said "how can you live out there ... in Broken Hill ... with all 
this lead" ... He was really fair dinkum about it- "how can you? 
... bring up a child in such a place" . . . we had to sort of stick up 
for ourselves. (father, May 1994) 
In some cases, those who were concerned about the lead contamination were socially 
undermined by those who were not concerned. Several participants spoke about how 
their parents, or others, said that they were overreacting to the lead contamination. 
I do think that people do tend to think "oh, she's paranoid, don't 
worry about her, she'll be right". And it is really wrong. We 
can't help but be concerned (mother, March 1994). 
Perceptions of social undermining led to the avoidance of discussions about the lead 
contamination. 
Perceptions of community concern also affected perceived support. The following 
two quotes contrast a parent who was not, and one who was concerned: 
Most people are concerned about the lead issue. I don't know 
why. Maybe they just want something to worry about. Most 
people that I have talked to are concerned about it. Most people 
go and take their children to have testing done (mother, April 
1994). 
They had a couple of big meetings where they tried to get a 
majority of Broken Hill people there ... they didn't get as many 
as they hoped they would have ... a lot of the older people think 
"it doesn't affect us no more because we have got no children", 
but yet they have got grandchildren. There could be something in 
their home that they could do for their grandchildren. . . I think it 
affects everybody. . . (mother, May 1994). 
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Responses of organisations, including health services also affected perceived support 
(see Chapter 8). Those who were not concerned about the lead contamination in 
some cases viewed those who were concerned as threats - as contributing to 
controversy, and potential stigma, or opportunists 'looking for a fast buck', and 
certainly not as the victims of chronic environmental lead contamination 
(Cuthbertson and Nigg, 1987). 
Several participants spoke about their perceptions of some concerned parents: 
As long as you come in with the right attitude, people welcome 
you with open arms ... If you come in and whinge and complain 
and say "this is wrong and that is wrong", well people get sick of 
you. (male resident, April1994) 
Generally unsupportive responses to vocal residents and activists highlights this 
response. 
[Do you think that there is community support in general, for 
people that are dealing with the lead?]... It depends on the 
person with the problem and how they react to it. We've had one 
family here. The child had really high lead levels ... But then 
when they (the parents) found out, they chucked this big mental, 
and expected everybody to do everything for them. Where if you 
do that, people are just going to tell you where to jump (mother, 
March 1994 ). 
One resident reflected on responses to families of children with high blood lead 
levels: 
You hear of people, especially if their kids have a high lead 
reading, and you sort of think "ah, that's bad", but you don't sort 
of think to go out of your way to do anything (to help) (mother, 
November 1994). 
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A similar phenomenon is identified by other researchers. Fowlkes and Miller (1987) 
note that families who minimised the threat of risk at Love Canal ('minimalists') 
discredited those who stood against their position ('maximalists'). The maximalists 
are the 'wrong' type of people and the maximalist perspective is the 'wrong' kind of 
perspective. Maximalists are stigmatised, and their opinions illegitimate. The 
'minimalists' see themselves as 'normal'. Cuthbertson and Nigg (1987) similarly 
state that in the case of responses to asbestos and insecticides, those who believed 
that harmful effects would not occur or would be insignificant, saw the emotional 
distress of others as unauthentic. Even when physical symptoms were present, 
sympathy and concern were lacking. 
To summarise, some people received social support, however most received little, or 
social undermining from family, friends and other residents. These results lend 
support to the mixed, rather than solely positive effects of social support (Solomon 
and Smith, 1994 ), and are similar to those found in some other cases of responses to 
environmental contamination (Kroll-Smith and Couch, 1993). For example, 
Cuthbertson and Nigg (1987) write that with asbestos and pesticide contamination, 
community residents did not provide social support required by disaster victims. 
Edelstein and Wandersman (1987) discuss 'failures' of social networks in 
communities coping with toxic contaminants, including the 'insider-outsider effect', 
when people not directly affected by the toxic contaminant situation have difficulty 
understanding the impact of the incident upon the victims and thus fail to fully 
sympathise with them. To outsiders, victims may appear to be overreacting to the 
situation. In general, residents' differing beliefs and other coping strategies 
negatively affected the community's social support networks. 
7. 5 Social Influence 
This section draws on Turner's ( 1991) work on social influence. He defines social 
influence: 
The key idea in understanding what researchers mean by social 
influence is the concept of a social norm. Influence relates to the 
processes whereby people agree or disagree about appropriate 
behaviour, (and where they) form, maintain or change social 
norms and the social conditions that give rise to, and the effects 
of such norms (Turner, 1991 : 2). 
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It is useful to distinguish two aspects of the concept of social norms. First, social 
norms involve the idea of social uniformities among group members arising from 
their social interaction and relationships. Second, a social norm is a generally 
accepted way of thinking, feeling or behaving that is endorsed and expected because 
it is perceived as the 'right thing to do'. 
Social influence mediated people's attempts to understand and cope with the lead 
contamination. Following the public release of the first set of blood lead test results 
in late 1991 to early 1992, there was widespread uncertainty, which increased 
susceptibility to influence from others (Turner, 1991). A person's attitudes and 
behaviour may be significantly affected by their 'reference group'. These groups 
serve several functions - a person may evaluate their own situation in comparison 
with their reference group, and a person's reference group also functions as a source 
of norms and values. 
Turner distinguishes between positive and negative reference groups. A positive 
ref~rence group "is one that one privately accepts or aspires to belong to, that one 
identifies with, is attracted to and feels psychologically involved with" (Turner, 
1991 :5). Parents, family members and friends, and other residents served as positive 
reference groups. A negative reference group "is one that one privately rejects or 
'disidentifies with', ie that one uses to define who one is not, and what one does not 
want to be" (Turner, 1991 :6). Some community leaders and health professionals also 
acted as sources of positive and negative social influence (see Chapter 8). A positive 
reference group provides a definition of how one should feel and act, and a negative 
reference group defines how one should not feel and how not to act. The nature and 
influence of positive reference groups is shown in the following quote: 
It comes back to the old thing - my nans are 85, and they have 
lived here all their life . . . that rubs off on us in a way, if I discuss 
it with mum or dad. Dad's of the opinion that "I'm alright". I 
suppose those opinions sort of rub off on you ... (mother, May 
1994). 
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As this quote highlights, the beliefs and behavioural responses of parents with young 
children were influenced by widespread minimisation. 
Residents also actively compared their situations, beliefs and responses to those of 
others. The use of comparison to gauge the threat from lead contamination is 
discussed in section 5.3.5. Many participants evaluated whether their own and 
others' level of emotional and behavioural response was 'normal' or an 
'overreaction'. Some participants spoke about their normal degree of changes to 
reduce their children's lead exposure, as compared to their perceptions of others' 
overreactions: 
I think just to be wary. That's all it is, I think. Like don't go to 
extremes, like I said before, following your child around and that. 
I think just be sensible. Just wash his hands and things like that. 
You can't stop him playing in the yard. I think that's taking it a 
bit too far, I think. Just be sensible. (father, May 1994) 
Yeah, some people are still "they can't do this, they can't do 
that ... " -they're paranoid about it! (mother, March 1994) 
These quotes highlight the use of negative reference groups for defining how not to 
act. Perceptions of what are 'normal responses' varied considerably, but generally 
related to the use of some, but not all, aspects of the behavioural guidelines. 
Generally accepted and expected normal beliefs and responses are enforced by 
positive and negative sanctions (Haralambos and Holbom, 1991). Deviations from 
the presumed norm, either above or below, wer~ not endorsed. Perceptions of 
'overreactions' were often negatively sanctioned. There was considerable concern 
about potential stigmatising effects of perceived overreaction (see section 7.2), and if 
people were perceived as overreacting, they in some cases received a lack of support 
or social undermining (see section 7.4). Activists were also perceived by many 
residents and organisations as overreacting, and received sanctions which included a 
lack of support, being publicly discredited, to abusive phone calls (see section 6.6). 
. 
Those parents who were perceived as falling below the norm, namely not 
implementing lead exposure reduction measures, were also negatively sanctioned. 
This is perhaps best shown in the words of one participant: 
I get a little annoyed at people who have their kids up at these 
really high levels and say that we can't do anything about it ... 
(father, May 1994) 
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It is important to highlight the distinction between outward behavioural conformity 
and inward (beliefs, attitudes) conformity (Turner, 1991). Compliance occurs where 
one conforms outwardly but not necessarily inwardly to the expectations of others, 
and is greater under public conditions, when the group can observe and identify any 
deviation from the norm. Those residents whose responses (including beliefs and 
behavioural responses) varied from those of the general population (for example 
parents who were very concerned, or those who actively discussed the lead 
contamination) may conform in public (for example by not being publicly active), 
but act in private by using the behavioural guidelines in order to avoid negative 
sanctions. This may help to explain the relatively widespread use of private 
behavioural coping strategies such as the behavioural guidelines. 
In summary, social influence enhanced community-wide minimisation and 
encouraged private responses to the lead contamination. It also contributed to the 
separation of the community between those who had varied levels of concern, held a 
diversity of beliefs and used a range of coping responses. 
7.6 Economic Factors 
This section examines the mediation of economic factors - interaction between the 
economic nature of the community and community responses to lead contamination, 
and how economic factors affected families and individuals who were attempting to 
reduce children's lead exposure. How economic factors affected responses of 
organisations, and resultant effects on residents is examined in Chapter 8. 
Historically, the Broken Hill economy has almost exclusively depended on the local 
mining industry. In response to changes in the mining industry which began in the 
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mid 1980s, Broken Hill residents and organisations have increasingly turned to 
tourism as an important part of the city's current and future economic well-being. As 
discussed in section 7.2 and in Chapter 8, concerns about potential negative 
economic effects of public concern or information about the lead contamination on 
tourism probably reduced the use of public coping methods. 
In some cases, limited economic resources restricted the ability of many families and 
individuals to exert control over the lead contamination by implementing lead 
exposure reduction interventions (also see section 9.3). Parents' perception of the 
lead contamination threat was probably heightened as a result (Folkman, 1984). In 
other families, implementation of the lead risk reduction measures caused, or 
increased their economic hardship. 
I know families around town now that have ripped their yards up, 
laid loam, done this, done that. And it has cost them heaps and 
heaps of money. There are people around who really cannot 
afford even to get a load of loam down. These people, because 
their children's health is at risk, they are struggling to do that. It 
is making it bad for them, because of the money situation 
(mother, May 1994). 
The fact that housing prices in Broken Hill are relatively inexpensive in comparison 
to those in other cities acts as a disincentive for families to move away from Broken 
Hill to reduce children's lead exposure. As one participant said, 
We couldn't buy a house anywhere else for what we bought one 
here for. We own the house! So we wouldn't be any better off 
(moving away) (father, May 1994). 
Thus economic factors probably increased perceptions of the threat, and also 
restricted ~e range of residents' and families' behavioural coping strategies, as well 
as probably reducing the use of public coping strategies and moving away from the 
city. 
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7. 7 Conclusions 
The results of this chapter highlight the fact that communities react differently to 
threats, not only because of particular characteristics of the hazards, or the nature of 
the individual residents. Both individuals' cultural context and the nature of the local 
community have considerable influence on the community response process and 
resultant effects on the well-being of the community and community members. The 
nature of the social setting within which individuals are embedded significantly 
affects responses to and impacts of environmental contamination. Table 16 
summarises the research findings on how aspects of the social setting interacted with 
the community response process to chronic environmental lead contamination in 
Broken Hill. These findings highlight the fact that mediating factors interact 
throughout the community response process, from perception of the nature of the 
threat, perception of coping resources, the use of specific cognitive and behavioural 
coping strategies, and the type of behavioural strategies (private or public; individual 
or collective), and outcomes. 
As well as aspects of the social setting affecting the community response process, 
some aspects of the social setting were also affected by it. In contrast to the results 
of many other studies of communities dealing with environmental hazards, in Broken 
Hill, most participants were able to maintain the integrity of their cultural context or 
'lifescape' (Edelstein, 1988), including their assumptions about the world, Broken 
Hill, and their homes. However, the nature of the community response process 
increased stigma on parents with young childrel), and those living in perceived high 
risk areas. The community response process negatively affected the social vitality of 
the community by disrupting social networks. Lastly, the economic costs associated 
with some of the methods used to reduce lead exposure negatively affected the 
economic situation of some families. 
Chapter 8 examines how organisations responded to the lead contamination. It also 
examines impacts on these organisations, and how responses of organisations 
interacted within the community response process. 
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Table 16: Summary of Social Setting Mediating Factors 
Cultural Assumptions and Beliefs 
Beliefs about Broken Hill: Sense of 
Place 
Cultural V aloes of Independence 
Stigma 
Mining Company - Community 
Relationships 
Social Support and 
Undermining 
Social Influence 
Economic Factors 
For a majority of community members, cultural 
assumptions and beliefs contributed to the reduction of 
the cognitive threat, and discouraged the use of some 
behavioural coping strategies, including the 
behavioural guidelines and moving house. For most 
residents, coping responses enabled maintenance of 
their assumptions and beliefs. 
For a majority of community members, sense of place 
encouraged minimisation and acceptance of the lead 
contamination , and discouraged residents from 
moving away. For most residents, coping responses 
enabled maintenance of beliefs about Broken Hill. 
For a majority of community members, these cultural 
values discouraged public concern and collective 
action, and encouraged increased use of private 
coping methods. 
For a majority of community members, stigma 
encouraged the widespread use of cognitive coping 
strategies, and reduced public discussion and activism. 
For most residents, coping responses reduced stigma 
on Broken Hill, residents' homes, and most 
community members; and increased stigma on parents 
with children with high lead levels, and those living in 
perceived 'high risk' areas .. 
For a majority of community members, positive 
beliefs about mining companies encouraged their use 
of cognitive coping strategies. Industry 'control 
capacity' encouraged minimisation and acceptance. 
These relationships encouraged private behavioural 
coping, and discouraged public discussion and 
activism. 
A predominant lack of social support and considerable 
social undermining increased the cognitive threat of 
the lead contamination and stress for parents most 
directly affected, and discouraged public discussion 
Coping responses reduced the community's social 
support networks. 
Social influence contributed to minimisation of the 
cognitive threat, and discouraged the use of 
behavioural coping strategies, particularly public 
discussion and activism. 
The limited economic resources of some individuals 
and families reduced their ability to use of some lead 
exposure reduction measures, including behavioural 
guidelines and moving house; and increased the 
associated cognitive threat of the lead contamination. 
The community's economic situation discouraged the 
use of public behavioural coping methods, and 
reduced parents' abilities to move away to reduce 
children's lead exposure. 
ChapterS: 
Responses of 
Organisations 
This chapter continues the exploration of mediating factors begun in Chapter 7. It 
examines how state and local government agencies, mining companies and unions 
responded to the lead contamination. It also discusses the responses of the local 
committee, which includes representatives of the separate organisations, and 
residents. Interactions between organisations, how the organisations themselves 
were affected, and how their responses interacted with the community response 
process are analysed. Mediating factors which affected responses of organisations 
are also discussed. 
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The first section reviews the period prior to the widespread public awareness of the 
lead contamination in late 1991 to early 1992. The next two sections examine the 
subsequent responses of the separate organisations (section 8.2), and the local 
committee (section 8.3) until December 1994, shortly after receipt of the $3.4 million 
government grant and expansion of the intervention strategy. The next three sections 
explore aspects of responses of organisations as a whole. Section 8.4 explores 
perception of risk, and section 8.5 discusses conflicting messages about risk. The 
issue of responsibility is discussed in section 8.6. Lastly, I conclude that while 
responses of organisations probably reduced Broken Hill children's lead exposure, 
they also contributed to the community's minimisation response and individualised 
action, limiting the community's ability to deal effectively with the lead 
contamination. In some cases the interventions had negative effects on individual 
and community health and well-being. However, the collaboration between agencies 
participating on the local committee may increase the community's ability to deal 
with threats. 
8.1 Prior to 1991 -1992 
Before the Public Health Unit's 1991-1992 blood lead survey, several organisations 
conducted testing, including blood lead testing of mine workers and some children, 
and tests of lead levels in the environment. A union representative recalled that 
workers in the Minerals, Mining & Metallurgy Ltd. open cut operations participated 
in regular blood lead testing. During our interview, a union official reported that 
elevated blood lead levels were attributed to worker hygiene. The intervention 
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measure to reduce a mine worker's high blood lead levels was to temporarily remove 
them from the 'high risk' areas. As the union official recalled, 
If they took them (workers with high blood lead levels) out of the 
open cut for a month, their lead level went down. 
A few participants recalled that mining companies conducted blood lead testing of 
children in the 1970s and 1980s. In late 1981, the Broken Hill City Council 
conducted a survey of local rainwater tanks, which were a main source of drinking 
water for many residents. The City Council responded to the high levels of lead in 
the sample with recommendations that residents not drink from rainwater tanks 
(Environmental Health Steering Committee, u.d.). In December 1982 and January 
1983, the Department of Health conducted a blood lead survey of a sample of the 
non-occupationally exposed population of Broken Hill. The survey sample (134) 
included one parent and one or more of their children, mainly in the 9-12 age group. 
The mean blood lead level was found to be 15.1 ug/dL; with 79% of the sample 
having blood lead levels less than 20 ug/dL; 96% less than 30 ug/dL; 99.25% less 
than 35 ug/dL; and none over 40 ug/dL (AGC Woodward-Clyde, 1993). They 
concluded that there "is no problem of excessive lead absorption for the non-
occupationally exposed populations" based on a national level of concern of 30 
ug/dL (AGC Woodward-Clyde, 1993:1-3). The Broken Hill Collaborative Dust 
Committee which was formed in 1987 included representatives of relevant 
government agencies, Broken Hill City Council, and the mining companies then 
present in Broken Hill. The committee commenced a dust monitoring program in 
1990. Thus until the media coverage of the results of the blood lead level survey in 
late 1991 to early 1992, chronic environmental lead contamination in Broken Hill 
remained a 'non-issue' (Reich, 1991). 
Interviews with long-time residents and representatives of organisations shed some 
light on the nature of these responses prior to the period of public awareness. Several 
participants expressed concerns about what they believed to be active minimisation 
or 'cover up' of awareness of potential health effects of lead contamination in Broken 
Hill prior to 1991 to 1992. There is some evidence that institutions contributed to 
keeping the lead contamination from being studied, and acted to minimise public 
activism. As an example, during our interview, the local Member of Parliament 
spoke about how in the 1980s, he had actively persuaded the State Government to 
allow the issue to be dealt with locally. 
I was still keen to see that people have jobs ... So for years I kept 
out the SPCC - State Pollution Control Commission ... (and said 
that) people will handle it locally. And then of course it became 
obvious that it wasn't being handled. After a period of about 8 
years, I suppose, it became obvious that it wasn't being 
handled ... It was all part of that climate of "lets keep the mines 
going; lets not do anything to upset them". 
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In addition to potential job losses, he recalled that his actions reflected Broken Hill's 
independent character (see section 7.1.3). 
Beginning in 1984, there was considerable local media coverage about the lead 
contamination and the remediation program in Port Pirie, South Australia, where ore 
from Broken Hill is smelted. Many participants expressed frustration about the lack 
of intervention in Broken Hill after identification of lead contamination in Port Pirie, 
·and prior to the 1991 blood lead survey. 
Their problems come from the lead smelters, but the lead was 
mined here. So why did they get it 10 years ago, and we only get 
it now?... The help and research wasn't done soon enough here. 
Because you'd think, if there's a problem in Port Pirie, hey its 
coming from Broken Hill, maybe there is a problem there too! ... 
Nothing was done about it whatsoever! (mother, March 1994) 
This reflects a belief that institutions had knowl.edge of the lead contamination 
problem prior to 1991, but that no action was taken. 
8.2 Responses after 1991-1992 
Immediately prior to, and following the release of the Public Health unit blood lead 
survey results, several state and local organisations became involved in response to 
the chronic enviroiimentallead contamination. This section discusses the responses 
of the separate major organisations which were involved during the period of this 
study. Section 8.3 discusses the responses of the local committee, of which these 
separate organisations, as well as a number of community representatives are 
members. 
8.2.1 State Government 
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The New South Wales State Government Departments of Health, Environment 
Protection Authority, Mineral Resources, and Housing provided direction, funding 
and other resources for the local intervention program after the problem was publicly 
recognised in late 1991 to early 1992. In 1991, the (then) Minister for Minerals and 
Energy directed the local Senior Inspector of Mines to convene a meeting with State 
Government, City Council and mining companies to discuss potential lead 
contamination in Broken Hill. The Broken Hill Environmental Health Steering 
Committee was subsequently formed (see section 8.3). The Department of Mineral 
Resources also analysed the environmental samples collected by the New South 
Wales Public Health Unit. The Department of Housing provided housing for 
children who were treated with chelation therapy. 
In addition to the activities of the Public Health Unit described below, the 
Department of Health provided funding for the local intervention program beginning 
in l992, following the release of the results of the Public Health Unit's blood lead 
level survey. This funding occurred after considerable concern at the state 
government level about which department would take financial responsibility for 
dealing with the lead contamination in Broken Hill. The local Member of State 
Parliament recalled the conflict between the Departments of Health and the 
Environment shortly after the lead contamination became public: 
The Environment (Department) didn't want to lose any money. 
~hey didn't want to have to pay for it ... and Health didn't want 
to have to pay for it either. Neither wanted to have to pay for it. 
In August 1992, the New South Wales government provided funding to the Broken 
Hill Environmental Health Steering Committee to investigate sources and pathways 
of lead exposure in Broken Hill (Gulson et al, 1993). In March 1993, the 
Department of Health announced funding to support the Broken Hill environmental 
lead program. In early 1993, the Department of Health and Environment Protection 
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Authority collaborated on the Lead Issues Paper (Environment Protection Authority, 
1993) to develop a framework to reduce non-occupational exposures to lead in New 
South Wales. An Interdepartmental Lead Taskforce was established to coordinate 
this initiative, and a number of smaller working groups were established to address 
specific issues and report back to the Taskforce. One of these was the Lead in 
Broken Hill Working Group, which received a grant of$3.4 million for its proposed 
two-year short term strategy in February 1994. 
In November 1994, a New South Wales Legislative Assembly meeting ofthe Select 
Committee on Lead Contamination met in Broken Hill. The aim of this committee 
was to examine and report on the extent of lead contamination in the state, the health 
impacts of lead pollution by "mining, processing and smelter operations in Broken 
Hilf', and to recommend: 
strategies, measures and priorities for remediation of 
contaminated areas, properties, buildings and waterways; 
strategies, measures and priorities for monitoring the health of 
persons at risk in the community; 
a timetable for enforcement of lower national and international 
goals, guidelines and standards for lead in blood and ambient air 
quality; 
the extent of financial responsibility of the polluting industries for 
the cost of remediation and monitoring; 
guidelines for action by the Environmental Protection Authority 
on emission and discharge limits in industry operating licenses; 
and 
any other action deemed necessary to 'address the lead problem. 
(Barrier Daily Truth, 3 November 1994). 
Prior to receipt of the $3.4 million grant, several resident participants and 
representatives of organisations expressed frustration with the State Government 
response, which was seen as non-existent, inadequate, or slow. The lack of funding 
prior to the receipt of the $3.4 million grant significantly constrained the nature of 
the local health intervention program, in many ways. A local health nurse recalled the 
lack of funding available for housing which was required for those children who had 
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undergone chelation therapy and could not return to their previous houses. 
Community education was not implemented prior to 1994, due to the lack of funds. 
The health nurses also expressed considerable concern about the lack of funding 
available to assist families to implement lead exposure reduction measures. The 
collection of environmental lead samples, and the implementation of community-
wide lead exposure reduction measures, such as remediation of areas of known high 
lead contamination, were also restricted. In general, a lack of funding restricted long-
term planning, and the timeliness of interventions (Western NSW Public Health Unit, 
1994). 
Many local representatives of organisations, as well as residents, spoke about the 
'typical' lack of support for Broken Hill by the New South Wales government. As 
one representative said, 
The most important issue that Broken Hill has faced ... is to have 
whoever is in government in Sydney understand that New South 
Wales doesn't end at the Blue Mountains. 
Many resident participants also expressed frustration at the NSW government 
response. 
Well it wasn't done soon enough. It has taken the government an 
awful long time to offer any sort of financial support. It has only 
been this year that we have got lead free houses, and their 
financial commitment to helping out. With Port Pirie, it has been 
going on for 10 years. (mother, March 1994). 
Participants frequently compared the NSW government response with that of the 
South Australian Government in Port Pirie. 
The South Australian Government was more helpful, but out 
here, we always think that we are so isolated that the government 
has taken all of the royalties from the mines and nothing is 
coming back ... everyone thought that something should be done 
straight away ... that was always in the news about Port Pirie 
testing and ... vacuum(ing) the roofs ... stripping houses ... But 
the only thing they started here was the blood testing ... (mother, 
May 1994). 
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However, initiatives at State and Commonwealth government levels, including the 
reduction in the National Health and Medical Research Council level of concern and 
the New South Wales Lead Issues Paper (Environment Protection Authority, 1993) 
lent support to local initiatives. During our interview, one local organisation 
representative said: 
It isn't only Broken Hill, because what made (the Department of) 
Health move in my view, is the fact that the general discussion in 
New South Wales about lead to do with motor vehicles ... there 
were reports coming to hand about the insidiousness and the 
dangers of lead . . . and the Federal Government has been running 
campaigns too. So it all came together, to our benefit. 
The $3.4 million grant for the local short-term program was viewed positively, and 
indeed with surprise, by most residents and representatives of local organisations 
(also see section 8.2.3). 
8.2.2 New South Wales Public Health Unit 
In late 1991, the (then) director of the Orana and Far West Public Health Unit (now 
known as the Western NSW Public Health Unit) conducted the first survey of blood 
lead levels of 899 children in the 0-5 age group10. The final results of this survey 
showed that 20.3% of the children tested had blood lead levels higher than the 
National Health and Medical Research Council 'Level of Concern' of25 ug/dL of 
lead in blood. In this early survey, South Broken Hill and Railwaytown were 
identified as the areas with the highest risk for lead exposure in Broken Hill 11 . In 
addition, children in older homes, and those with parents employed at the mines were 
identified as being at a higher risk of lead exposure. The survey identified one child 
with a blood lead level of 62 ug/dL of lead in blood, who was subsequently treated at 
Adelaide Women's and Children's Hospital. In late December 1991, homes of 
children with blood lead levels higher than 50 ug/dL were visited with the aim of 
10 The focus on this age group for this, and subsequent blood lead testing and other intervention 
measures reflects scientific evidence that this age group is the most vulnerable to lead exposure 
(see for example Smith, 1989). 
11 More recent scientific tests (AGC Woodward-Clyde, 1993) identify widespread, rather than 
isolated lead contamination. 
collecting environmental samples to assess potential sources of exposure, and to 
suggest behavioural guidelines to reduce children's lead exposure. 
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In 1992, two local nurses were employed by the Public Health Unit. They were 
initially responsible for visiting parents, administering questionnaires to identify 
potential sources of lead exposure (such as children's behaviour, parental 
occupation), collecting environmental samples, and blood lead testing. The 
questionnaires and blood samples were sent to the Public Health Unit for assessment, 
and the unit then recommended behavioural guidelines to parents via the nurses. 
After a few months, the local nurses began providing advice, thus becoming the 
primary contact for parents. The behavioural guidelines were provided to parents, 
and were also distributed through the media, the Community Health Centre, 
preschools, doctors surgeries, early childhood clinics, and relevant community events 
(such as World Environment Day). An environmental sampling program was 
conducted for those children with high blood lead levels. Samples were taken from 
children's play areas, vacuum dust, drinking water, and paint samples. 
Environmental samples were also taken from local preschools. Those·children who 
had blood lead levels above 60 ug/dL were treated with chelation therapy at the 
Women's and Children's Hospital in Adelaide. In August 1992, following receipt of 
funding from the NSW government, voluntary and free blood lead testing was 
available every three months for those children with high lead levels (over 25 ug/dL 
lead in blood), every six months for those with levels between 15 and 25 ug/dL, and 
yearly for those with lower blood lead levels. The mean blood lead level in the 1992 
annual survey was 15.9 ug/dL (see Table 14). Two children with blood lead levels 
over 60 ug/dL were identified, and received chelation therapy treatment during 1992. 
Receipt of further funding from the NSW Department of Health in March 1993 
enabled continuation of the employment of the two local nurses, employment of a 
Health Education Officer, and associated costs. In September 1993, the third annual 
blood lead survey commenced. The mean blood lead level in the 1992 annual survey 
was 14.4 ug/dL (see Table 14). In 1994, the local nurses continued the blood lead 
testing program, which was extended from a quarterly, to a weekly basis. 
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The health nurses brought information about parents and children to organisations 
responsible for the management of the environmental lead contamination. One nurse 
recalled this role as a member of the local committee. 
(We are there to say) "hey, hang on, you have forgotten the 
families. Lets get back to why we're here". 
The local intervention program affected the community response process 
significantly. Many participants said that the lead contamination interventions were 
positive and adequate. This probably in part reflects the fact that the results of the 
blood lead level surveys showed a decline in average blood lead levels during the 
study period (see Table 14). Most of those participants who were not directly 
affected by the interventions (who did not have young children participating in the 
blood lead testing program) spoke positively about the program. This positive 
response was also repeated by several participants who did use the interventions. In 
particular, most participants spoke very positively about the work of the Community 
Health Centre nursing sisters, who were the main point of contact for local parents, 
and indeed carried much of the intervention program until early 1994. Part of the 
community's acceptance of the intervention program probably reflected the fact that 
the ·local nurses appeared to be trusted and respected by many parents (Kasperson et 
a/, 1992; Slovic, 1993; Gregory, 1995). This relative community acceptance ofthe 
intervention program contrasts significantly with experiences in Port Pirie, South 
Australia (see Maynard et a/1993). 
However, residents' use of the intervention program components (particularly blood 
lead testing and behavioural guidelines) had negative, as well as positive implications 
for the health and well being of local residents (the implications of parents' use of the 
interventiens are discussed in Chapter 6). The limited nature of the intervention 
program acted as a source of frustration for many participating parents. The 
restricted intervention program was also noted by the program providers (Western 
NSW Public Health Unit 1994). Some parents' perceptions of the intervention 
program affected their behavioural responses, as well as stress. Several participants 
spoke about how they had reduced their participation in the blood lead testing 
program because of perceived lack of support to deal with lead exposure, and 
inaction to prevent exposure. 
I'm not getting them tested, because nothing is being done with 
the money (committee's funding). Its waste, waste, waste. If 
they were doing something constructive- they're not! All they 
are doing is testing all these kids, and what is being done about 
it? Nothing! They are handing out teddy bears! Not interested! 
If they started doing something constructive with this three 
million dollars, fine. (mother, November 1994) 
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In addition to the limited nature of the health intervention program, the program's 
focus at the family level, the lack of 'tailoring' of interventions, and communications 
also had important effects on the nature of the community response process. 
Individual Family Level 
The two main components of the health intervention program during most of this 
study- the blood lead testing of children aged 0-5 and behavioural guidelines to 
reduce children's lead exposure- are based on the medical and lifestyle health 
approaches (Short, 1990), which focus on the individual. This has several important 
implications. Interventions which are focused on individuals tend to 'blame the 
victim' (Ryan, 1976). The behavioural guidelines focused on the responsibilities of 
parents (mainly mothers) who were responsible for child rearing and house cleaning. 
In many cases, parents accepted this responsibility, and actively tried to reduce their 
children's lead exposure. However, some parents experienced increased stress if 
they were not successful in reducing their children's lead exposure, or in 
implementing the interventions. Some participants interpreted the focus on parent's 
responsibilities as blame being placed on them. One parent who was in attendance at 
the meeting where the results of the first blood lead survey were announced recalled, 
" ... At the meeting, they said some things and gave us the impression that we weren't 
good housekeepers and parents" (mother, November 1993). Another said: 
Councillors, even the Mayor, I think ... mining people, 
government people, just came straight out and said that it is only 
because the households are so dirty! That is what they said, 
straight out! ... That is what they said over and over again. It 
was in the paper. That was so detrimental. What do you do 
except go and bury your head under the pillow! .... They were 
just blaming the women, so that the real culprits didn't have to 
take any of the blame, really. Women are the blameless 
people! ... If you were a good parent, you would make sure that 
your children got tested, and would make sure that everything 
was clean, and had sandpits to play in, didn't eat dirt ... and had 
a spotless house. . . Which is all very well to say, but you go and 
dust here, and open the window and 5 minutes later ... for 
someone from Sydney to say that... Its all very well for them! 
(mother, April 1994). 
Parents' feelings that the health intervention policies assigned blamed to them 
increased their level of stress, and also probably contributed to other community 
residents' assigning responsibility to parents. 
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The primary focus on parents with young children contributed to other residents' 
perceptions that the lead contamination was not relevant to them (see section 5.1 ), 
thus effectively separated this group from the rest of the community. This has 
significant implications, since parents are not somehow separate from their social 
setting (see for example Bell and Newby, 1971; Edelstein, 1988; Altman, 1992), and 
they interact with, and were supported (or not supported), and influenced by other · 
residents. For example, a child's parents may be encouraged to, or discouraged from 
participating in the blood lead testing program, by the child's grandmother who does 
not believe that lead contamination is a significant threat. In this way, the individual 
family focus of interventions contributed to reducing the positive support available 
for parents, changed the social environment, and had direct effects on parent's use of 
behavioural coping strategies, including the health intervention program. A growing 
amount of literature recognises the limitations of solely individual level 
interventions, and argues for the need for 'multi level' interventions, which combine 
individual and community strategies (see for example Sims and Baumann, 1983; 
Jeffery, 1989; Stokols, 1992). In addition, an individual-focused program appears to 
have limited effectiveness in sustaining changes over the long-term (Schofield, 
1991). As noted in section 6.3.2, some parents in Broken Hill did reduce their use of 
the behavioural guidelines during the study period. 
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'Tailoring' 
The intervention strategy, including the behavioural guidelines which were provided 
to parents, were based on programs used elsewhere. They were not tailored to the 
characteristics of recipients, particularly the variation within the community, or the 
nature of the social setting, including residents' cultural beliefs, the nature of the 
local economy, physical environment, political relationships, as well as social 
support and influence, all of which affect health. The second mother quoted on the 
previous page noted that the suggestions 'from Sydney' were not appropriate for 
Broken Hill's physical environment. The exploration of residents' use of the 
behavioural guidelines in Chapter 6 highlights aspects of the social setting which 
were not adequately incorporated into the intervention strategy. To summarise, some 
aspects of the behavioural guidelines (for example the suggestion that children not 
sleep on the floor) did not reflect the cultural beliefs of many Broken Hill residents 
(also see Marin, 1993). In addition, the local economic situation, particularly the 
difficulties of low-income and retrenched residents, was not adequately addressed 
(for example, there was little funding available to assist parents with lead exposure 
reduction measures). This lack of tailoring in some cases reduced, and in some cases 
restricted residents' use of interventions (for example the lack of funding restricted 
some families' ability to implement some behavioural guidelines), and reduced 
parent's use of interventions over time. 
Communication 
In keeping with the lifestyle health approach which assumes that individuals and the 
lifestyles that they choose are responsible for ill health (see Short, 1990), 
communication between health professionals (Public Health Unit staff, nurses and 
health edt~:cator) and the wider community mainly took the form of one-way, 'top-
down' communication, occurring "from an 'expert' communicator to a target 'non-
expert' audience with the goal of educating the recipient" (Pidgeon eta/, 1992:46). 
The 'communicato_rs' provided information to parents about how parents could 
reduce their child's lead exposure with the use of behavioural guidelines. This 
relationship is inherently disempowering (Rappaport, 1981 ), as well as having 
limited effectiveness. The lifestyle health approach assumes that once people receive 
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the education or information, they can and will act to protect their, and their family's 
health. However, as much research clearly shows, the link between information and 
behaviour is uncertain at best (Bell eta/, 1978; Sims and Baumann, 1983). In 
addition, this approach also assumes that people can act in a certain way - that there 
are no barriers or counter-influences which affect people's behavioural responses. It 
thus ignores the social, economic and cultural context of health problems (Legge, 
1990). 
There appeared to be widespread understanding of the behavioural guidelines, by 
parents and other residents. However, there was clearly a need for parents and other 
residents to have more information other than lead exposure reduction measures, in 
order that they could understand, and respond effectively to the lead contamination. 
Several participants spoke about the inadequacy of information provided with the 
results of children's blood lead testing. Interviews with residents, and a review of the 
local newspaper also strongly indicated a need for further dissemination of 
information about the biophysical health effects of lead exposure. 
8.2.3 Broken Hill Environmental Lead Centre 
Following receipt of the New South Wales Government grant of$3.4 million in July 
1994, there was a considerable expansion of the intervention program, hiring of staff, 
and the establishment of the Broken Hill Environmental Lead Centre, which was 
formally opened in November 1994. The Centre includes professional and technical 
staff, and is operated by a steering committee which includes representatives from 
New South Wales Far West Health Services, Department of Health, Environment 
Protection Authority (2), and the Public Health Unit. The initial 2-year program 
focused on reducing the high proportion of high blood lead levels in Broken Hill, and 
the development of a long-term strategy (Balding, B. pers comm, 1994) The 
expanded program included an increase in the availability of free blood lead testing 
of children (from quarterly to weekly), and the introduction of ante natal blood lead 
testing. Teddy bears and t-shirts were given to children participating in the expanded 
testing program following their blood lead test. A door knock campaign conducted 
in late October 1994 was used to identify, and arrange a blood lead test appointment 
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with parents of children under age 5 (Barrier Daily Truth, 20 September 1994). The 
health education campaign was expanded, and included puppet shows in local 
schools. There were also plans for remediation of a number of local homes (Barrier 
Daily Truth, 30 September 1994). 
Receipt of a $3.4 million grant and establishment of the Centre served as a milestone 
for local organisations, since much of their work was directed towards obtaining 
government funding. These events appeared to reduce organisations' perception of 
threat of the lead contamination. This reflects the fact that the grant signified that the 
intervention program, which had previously been limited and uncertain, was able to 
be expanded, and would receive continued government support. Many resident 
participants also said that the grant, and resultant expansion in interventions was a 
positive step towards 'something being done'. However, several participants 
expressed concerns about how this money would be spent. 
I hope that they don't waste the $3.4 million. I hope that it is 
used for useful things, not just bureaucratic bungling ... Because 
it is really not a lot of money when you see what needs to be 
done. (mother, April1994) 
The teddy bears are nice- they are lovely teddy bears, but for a 
couple of thousand teddy bears, I think that I would like to see a 
few more houses loamed, more grass around, and something like 
that. Not teddy bears, honestly! (mother, November 1992) 
It is important to reiterate the fact that most of this research was completed prior to 
the receipt of the $3.4 million grant and subseql;lent expansion in services. 
Accordingly, this thesis includes minimal exploration of how these changes affected 
the community response process. However, these changes may act to minimise 
perceptions of the threat, and concern over time (Heller, 1992). 
8.2.4 Mining Companies 
Three mining companies (Pasminco Mining Broken Hill, Minerals, Mining and 
Metallurgy Ltd. and later Normandy Poseidon) participated as members of the local 
committee over the study period. Pasminco Mining Broken Hill was the only one of 
these which was actively operating in Broken Hill during the study period, and it had 
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a significant role in relation to the responses of organisations to the lead 
contamination. Pasminco Mining Broken Hill was responsible for the majority of 
data collation, interpretation and reporting of the results of the dust monitoring 
program (Pasminco Mining Broken Hill 1993: 1 ). It also monitors surface and 
underground water of its mining operations, and has conducted important research 
into mine revegetation. One ofPasminco Mining Broken Hill's main roles on the 
local committee was the provision of scientific data. In addition, the company 
sponsored the Broken Hill Environmental Lead Centre blood lead testing teddy bear 
and t-shirt incentives (see section 8.2.3). In late 1994, Pasminco Mining conducted a 
voluntary blood lead testing program for all employees, in accordance with the 
Worksafe Australia standard (National Inorganic Lead Control Standard) and the 
NSW Occupational Health and Safety Act. The company's Broken Hill lead policy 
also includes "good housekeeping; effective ventilation controls; the provision and 
laundering of personal protective equipment (such as clothes and towels) in 
identified risk areas; good personal hygiene; education; and biological monitoring" 
(Pasminco Mining Broken Hill, 1994). 
Mining companies' initial responses appeared to include concerns about their 
potential financial responsibility for dealing with the lead contamination in Broken 
Hill. Several participants and other residents expressed concern about the initial 
responses of local mining companies, including the former Pasminco Mining Broken 
Hill manager's public comments about premature public release of the initial results 
of the Department of Health's blood lead survey (Barrier Daily Truth, 12 October 
1991; 15 October 1991; 14 October 1991 ), and perceptions that the company was 
reluctant to accept responsibility. 
[What do you think of the company's reaction to the lead issue?] 
Predictable! They are not going to own up to it, or else they are 
going to be paying hand over fist ... (male resident, June 1994). 
Mining companies' concerns about financial responsibility appeared to decline 
throughout the study period, particularly following receipt of government funding. 
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8.2.5 Local Government 
In addition to its involvement on the local committee, Broken Hill City Council 
conducted dust monitoring as a member of the Collaborative Dust Committee (see 
section 8.1). Other local government representatives, including councillors and the 
Mayor were also involved. The Mayor was particularly concerned about potential 
negative effects of community concerns about lead contamination on tourism in 
Broken Hill. During our interview, he spoke about his response to potential resident 
'over reaction' to the lead contamination: 
It was sensationalised in the beginning by a geologist ... and the 
media happened to grab it. We have been able to downplay it in 
Broken Hill. It never got out of hand. Although, Port Pirie-
Port Pirie just lost its tourist industry. Here in Broken Hill it has 
survived, because we've never made a big issue out of it... No 
one wants to be known as lead city. . . I would wish that the 
problem, if there is a problem, is taken seriously, and not 
hijacked by the media, and the worst elements thereof... On one 
hand, it upsets the locals. You don't want young mothers in 
particular to be overly concerned about problems that don't have 
the magnitude that others would seek to make them. And 
secondly, it would possibly damage our tourism industry. And so 
far, we haven't had our tourism industry damaged ... My role 
was to down play the entire thing. And I think that role was 
successfully put into execution. 
This deliberate minimisation was noted positively by some residents and 
representatives of organisations. In some cases, the Mayor provided an example of 
how residents felt that they should respond. However, his response was noted with 
frustration by some concerned parents. One father with young children recalled: 
I think the most annoying thing was, for me ... we went to the 
public meeting ... The response from the people that were at the 
meeting on stage ... so called community leaders, ie.(the Mayor) 
and a few of the others who were supposed to be ... particularly 
concerned to make an effort, and they weren't. If anything, 
doing the complete opposite. So you felt that you were bashing 
your head against a brick wall because they weren't helping in 
your aims to get things looked at. (May 1994) 
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In addition to increasing stress, and the reduction of social support for some parents 
who were concerned about the lead contamination, this deliberate minimisation 
response by officials probably contributed to the community minimisation response, 
and resultant outcomes. 
8.2.6 Union 
The Barrier Industrial Council and other unions had relatively little involvement in 
the organisational response to chronic environmental lead contamination in Broken 
Hill, until a Barrier Industrial Council representative became a member of the 
expanded Working Group committee (see section 8.3) in 1993, after being denied 
membership on the previous committee in September 1992. The Barrier Industrial 
Council was also involved in negotiations with Pasminco Mining Broken Hill for the 
establishment ofwashing facilities for mine employees' clothing, at the mine (this 
was successfully negotiated in March 1995). 
This relative lack of early and strong union response to the lead contamination in the 
community contrasts with its traditional, and to a lesser extent current, involvement 
in local community and mine workplace health issues. This involvement includes 
membership on the local hospital board, and active opposition to proposals for a 
toxic waste incinerator. However, a similar lack of strong union response to health 
issues was noted by a former mine worker: 
[if there was something at the mine that was bothering you, 
would you approach the unions?] You would go there, but it 
would be a waste of time anyway, because a lot of the union 
officials there were basically looking after their own job. They 
didn•t want to create a stir over nothing. (July, 1994) 
A main factor which appeared to affect the union's lack of strong public response to 
the lead contamination was its focus on the protection of mine worker jobs. In the 
words of a union official expressed during our interview: 
It is a problem here that must be addressed. without being over-
dramatic about it. A lot of people want to see them never open 
cut again. . . But if you do open cut properly. monitor it properly. 
you can curtail the amount of dust... You have got one up 
between jobs (and health effects of lead) and what are you going 
to do ... you have got to use a bit of common sense between the 
jobs and the lead. You have got extremes on both sides -
somewhere in the middle is a compromise. 
8.3 The Committee 
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In early 1991, the 'Broken Hill Environmental Health Steering Committee' was 
formed in response to the announcement of the Department of Health's intention to 
conduct a blood lead level survey. The Department of Mineral Resources' Senior 
Inspector of Mines, who acted as the first chair of the committee, described the 
Department's reason for participation on the committee: 
What we could see about the problem is obviously it is important 
for the State to keep this mining industry going here in Broken 
Hill. It is important to the community. So that we wanted to get 
a good handle on whether there was a problem or not. So we saw 
it in our interests to be involved, and also for the mining interests 
to cooperate (July 1994). 
The committee members were mainly chosen with a focus on the need for technical 
expertise. Initial committee membership included representatives of the New South 
Wales Department of Mineral Resources, Department of Health, State Pollution 
Control Commission (later Environment Protection Authority), Broken Hill City 
Council, Broken Hill District Hospital, Pasminco Mining Broken Hill and Minerals, 
Mining and Metallurgy Ltd. (later Normandy Poseidon). In late 1991, a community 
representative was appointed to the committee, and in late 1992, a second community 
representative and a local medical practitioner were appointed. 
In March 1993, the Lead in Broken Hill Working Group was formed as part of the 
New South Wales State Government Lead Taskforce. The working group was based 
on the previous local committee, with its membership expanded to include 
representatives from the community (2), Broken Hill City Council (1), New South 
Wales Public Health Unit (1), Community Health- Broken Hill Base Hospital (1), 
Barrier Industrial Council (1), New South Wales Department of Health (1), Chamber 
of Mines and Metals (2), New South Wales Department of Housing (1), New South 
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Wales Department of Mineral Resources (1), Environment Protection Authority (2), 
and Workcover Authority (1). 
8.3.1 Seeking Scientific Evidence 
Environmental or public health risks are often framed as scientific questions (see for 
example Hallman and Wandersman, 1992; Vaughan and Seifert, 1992; Kroll-Smith 
and Couch, 1993). The local committee focused much of its effort on obtaining 
scientific information about the nature of the lead contamination in Broken Hill, for 
the development of management strategies. This included the identification of 
sources and extent oflead contamination, and children's exposure pathways. It also 
drew upon the results of the Public Health Unit blood lead testing and environmental 
surveys, and air quality monitoring conducted by Pasminco Mining Broken Hill and 
Broken Hill City Council. The committee also initiated scientific studies and 
consultancies including a study of sources and pathways of lead exposure by a 
CSIRO scientist (Gulson eta/, 1993), and a consultancy to collate existing data 
(AGC Woodward-Clyde, 1993). 
Several committee members spoke about their limited knowledge ofblood lead 
levels for all Broken Hill children aged 0-5, the need for scientific studies in order to 
understand the lead contamination threat, and for 'evidence' in order to obtain 
government funding. This scientific information was perceived as the critical first 
step in developing an effective management strategy. One committee member spoke 
about the scientific information needed to reduce children's lead exposure: 
Its a matter of going back and doing in-depth research for every 
high level kid and looking at all of their sources and pathways, 
activities, and movements, and everything, to try and identify that 
right down to the point. (March 1994) 
Indeed, members described the committee meetings as being scientific and technical 
in focus. One committee member recalled, 
Certainly while we were doing the work, every meeting turned up 
as a technical meeting, really. The people that were going to be 
there had to be there to provide input... But some of the 
community representatives that were there, a lot of the scientific 
stuff went over their heads, and our heads. It was still discussed, 
and we knew what was going on... The Barrier Industrial 
Council wasn't involved in the early work, and we told them that 
it was just technical here. But when the working group was 
established, they were invited to participate ... Because at that 
stage we had got through all of the technical stuff, and "here's the 
facts, here's the figures", and so forth. (March 1994) 
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The committee's search for scientific evidence was perceived by several participating 
residents as an excuse for delaying action. This sense of frustration is evident in the 
following quote by a parent: 
I think IF there is a problem, and if they are going to do 
something about it, they want to hurry up and do it. Stop wasting 
money and do it. How many lead tests do they have to do before 
they decide that YES, there is a problem, and YES, we're going 
to do something about it. It's just wasting money. It has been 
here three years, and I think just now they have been granted 
money, isn't it? [yes]. I know that they have to do studies, but it 
is ridiculous! Fair enough, they say there is a problem here, 
that's fine. If they say there is a problem, if they have done the 
studies to say that there is a problem, well do something about it! 
Stop all this testing all the time - do something about it! ... 
(Mother, Apri11994). 
During our interview, one committee member recalled early community views of the 
committee's work: 
I think it was very frustrating initially when we set up the steering 
committee, of actually getting anywhere. We set up the 
committee, and initially we were under a lot of public pressure. I 
think that was hard to bear- the public pressure, and the fact that 
it appeared that we were doing nothing, and putting everything 
off. 
Some residents expressed a lack of trust in the committee's work, and a few directed 
anger towards committee members. One participant said "There are things to be 
done, but they won't. The Committee is stacked with company people- many were 
on the mine" (December 1993). As Hallman and Wandersman (1992: 105) noted, 
remedial action may prove drastic and very expensive, so "regulators tend to be 
conservative in their judgements, and they want to take time to study the problem 
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scientifically. This places them in direct conflict with residents, who most often want 
immediate action". 
8.3.2 Community Education 
The second aim of the committee was to provide public education (Hellyer, R. pers 
comm, 1995). It provided information to residents through direct contacts, and the 
media, including a chronology of events, results of scientific studies, results of blood 
lead level surveys (including the reduction in blood lead levels of children, and a 
reduction in the number of children participating in testing), information on the 
availability of testing, physical health effects of lead exposure, and behavioural 
guidelines to reduce children's lead exposure. This information was perceived by 
many participants as adequate; while others said that they wanted to have more 
information (see section 6.1). The committee's short term lead strategy, entitled 
'living with lead', focuses on residents' acceptance of the lead contamination in 
Broken Hill, and parents' use ofbehavioural guidelines to minimise children's lead 
exposure. This strategy includes an educational video which was made available 
initially to parents whose children had high lead levels, and later to the wider 
community. 
8.3.3 Impacts on Committee Members 
During our interview, representatives spoke about positive and negative aspects of 
their participation on the committee. Benefits mentioned by members included 
receiving positive comments from residents, potential career advancement, 
satisfaction in identifying and beginning to manage the lead contamination, increased 
cooperation between participating agencies, and the fact that outcomes of the 
committee's scientific studies would assist them with their future work. Negative 
effects included a heavy workload, stress, criticism, dealing with government 
departments, and as one participant said, "being accosted in the street, people 
accusing me of things". 
8.4 Perceptions of Risk 
Many researchers have found that perceptions of risk ofthe 'general public' and 
'experts' vary (see for example Slovic, 1987; Drottz-Sjoberg and Sjoberg, 1990; 
Bailey eta/, 1992; Gibbs, 1994; Leiss and Chociolko, 1994). The results of this 
study confirm this conclusion. Although there was some variation among specific 
organisations12, their beliefs about the risk or threat associated with the lead 
contamination largely reflected the results of their own scientific studies, or other 
available scientific evidence. 
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The AGC Woodward-Clyde (1993) consultancy concluded that the sources of lead 
contamination in the city were naturally occurring erosion of the Broken Hill 
orebody, and mining-related activities. Interestingly, prior to the 1993 study, the 
majority of organisations, except the mining companies, assumed that the source was 
primarily mining related (for example see Barrier Daily Truth, 10 October 1991 ). 
Scientific information on the geographic extent of the lead contamination in Broken 
Hill changed throughout the study period. As elaborated in Chapter 1, the initial 
results of the first blood lead survey appeared to identify 'high risk' areas of South 
Broken Hill and Railwaytown. In contrast, the AGC Woodward-Clyde report (1993) 
concluded that the contamination was extensive throughout the city, particularly 
close to the line of lode, and that much of the city probably had soil lead 
concentrations above recommended levels13 • 
The scientifically-based beliefs of representatives contrasted to those of residents (see 
Chapter 5) which reflected many factors, including scientific evidence. To quote 
from Slovic's (1987:285) important work, 
12 
Perhaps the most important message from this research is that 
there is wisdom as well as error in public attitudes and 
perceptions. 'Lay people' sometimes lack certain information 
about hazards. However, their basic conceptualisation of risk is 
Several participants strongly felt that mining operations contributed significantly to causing the 
lead contamination. 
13 The Australian and New Zealand Environment and Conservation Council recommended 
investigation level is 300 ppm lead in soil. The results of soil tests completed in Broken Hill 
report a majority of samples in excess of this level (see AGC WOQdward Clyde 1993). 
much richer than that of 'experts', and reflects legitimate 
concerns that are typically omitted from 'expert' risk assessments. 
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However, it is also interesting to note the similarities in perceptions of risk between 
representatives of organisations and local residents. These similarities probably 
reflect the distribution of scientific information in the community and the fact that 
the representatives were also Broken Hill residents, therefore their beliefs probably in 
part reflected the complexity of resident risk perception noted by Slovic. 
8.5 Conflicting Messages about Risk 
There was an inherent conflict in communication by organisations to local residents 
about the lead contamination (see Edelstein, 1988). On one hand, there was a need to 
inform residents of risks associated with exposure to lead contamination; and on the 
other, a need to protect themselves or their organisations, the community, and/or 
local business or political interests. These conflicting aims were evident in the desire 
for residents to 'be concerned enough' to participate in the intervention program, but 
not to be 'over concerned'. Most organisations identified low participation in the · 
intervention program, particularly blood lead testing, as a major restriction to their 
attempts to reduce blood lead levels of local children. They also, to varying degrees, 
wanted to minimise community concern. Several spoke about potential negative 
economic effects of 'overreactions'. 
I think the issue could have got out of hand in the city. There has 
been no mass hysteria, but it could have developed that way. I 
think the community has been very calm. . . I think the national 
media, every time they came here early on, were not great ... the 
local media have stood by the city. It could have been branded as 
a terrible place to live, but everything has been kept calm. We 
haven't seen a mass exodus of people, or anything like that. 
One committee member spoke about the need to 'balance' concerns about lead 
contamination with employment issues (see section 8.2.6). On the whole, 
organisations appeared to believe that the 'ideal' community response was located in 
this 'middle ground', which included residents' use of the intervention program, but 
not 'overreaction'. The local committee promoted this type of response in their 
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community intervention program and education video entitled 'living with lead', 
which emphasises acceptance of the lead contamination, and use of the intervention 
program directed towards parents. It is important to note that local political leaders' 
concerns about public 'overreaction', and their deliberate minimisation of the threat, 
appeared to decrease over time during the study period. This probably reflected a 
reduction in the perceived threat of the lead contamination and stigma following 
receipt of government funding. 
8. 6 Responsibility 
Most representatives of organisations who participated in this study attributed 
responsibility for the cause and solution of children's lead exposure to parents, 
mainly mothers, who usually had responsibility for childrearing and housecleaning. 
The government was also perceived as being responsible for the provision of 
financial assistance, and each organisation also recognised its own contribution in 
working towards a solution. The union member also attributed responsibility to the 
mining companies. This attribution of responsibility towards parents reflected the . 
nature of the health intervention program, which was directed towards parents. The 
implications of this response are discussed in section 8.2.2. Attribution of 
responsibility to parents was a coping strategy for the organisations, since as 
discussed in Chapter 5, attribution of responsibility to parents serves to minimise the 
cognitive threat for others. In addition, organisations' attribution of responsibility to 
parents lessens their own sense of responsibility (Janoff-Bulman, 1992). This is 
particularly relevant, since attribution of responsibility for the lead contamination to 
a particular organisation may mean that they would then be financially responsible 
for its management. One resident reflected on the process by representatives of 
organisations to establish the cause of, and responsibility for dealing with the lead 
contamination: 
What they were doing is pawning it off on someone else's court-
"its not our fault; its your fault". And maybe if they had all got 
together and said "right, this is what we'll do", they would have 
had it all done by now (mother, May 1994). 
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8. 7 Conclusions 
Responses of separate organisations acted as significant mediators throughout the 
community response process, from the identification of the lead contamination itself, 
through effects on residents' beliefs about the nature of the threat, the provision of 
coping resources (such as financial assistance) and coping strategies (such as the 
intervention programs), and resulting stress and other outcomes (see Table 17). The 
responses of organisations probably contributed to lowering lead contamination 
exposure and resultant physical health effects on many local children, thus have gone 
part of the way towards dealing with the Broken Hill environmental lead 
contamination. 
However, in many cases, responses of organisations also had significant negative 
effects on those families dealing directly with the lead contamination, and on the 
community's ability to cope in an effective manner. Residents experienced 
frustration with the organisational response prior to 1991, the State Government 
response prior to receipt of the $3.4 million grant, and the perceived inaction of the 
local committee. Although there were some important positive effects of residents' 
use of the intervention programs, their use also had negative effects on health and 
well-being of many parents. For example, the fact that interventions focused on 
individual parents compounded residents' attribution of responsibility to parents, and 
generally detracted from the social support needed by those dealing with the lead 
contamination. Perceptions of responses by the mining companies and the Mayor 
increased concern and frustration of many concerned parents and other community 
members. To a large extent, responses of organisations acted as a source of social 
undermining for parents directly dealing with the lead contamination. 
Responses of organisations also had significant effects at the community level. The 
fact that interventions were focused on individuals and families with children aged 0-
5 isolated this sub-group of the community. Many residents not in this sub-group 
could remain uninvolved and unconcerned by perceiving the lead contamination as 
not relevant to them. This isolated focus in turn increased stigma and reduced social 
support for this group of community members. In general, the organisational 
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response contributed significantly to resident minimisation of the lead contamination 
cognitive threat and use of individual, rather than collective coping strategies. 
To be fair, for most of this study, the local intervention program was plagued by a 
lack of funding. Indeed, receipt of this funding has begun to address some of the 
limitations identified in this chapter, specifically community education. However, 
improvements to some aspects of the responses of organisations requires more than 
additional funding. Chapter 10 argues that in order to be effective, policy and 
programs need to focus on the positive health and well-being of the communities and 
community members dealing with the lead contamination. 
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Table 17: Summary of Mediation of Organisational Responses 
Before 1991-1992 
State Government 
Public Health Unit 
Broken Hill 
Environmental Lead 
Centre 
Mining Companies 
Local Government 
Mayor 
Union 
Committee 
Membership included all 
separate organisations 
noted above, and 
community 
representatives. 
Organisational Responses 
Testing by government and 
mining companies. 
Provided funding and other 
resources. 
Other lead-related initiatives. 
Departments of Health and 
Environment Protection 
Authority had initial concerns 
about responsibility. 
Surveys, blood lead testing, 
associated data collection, 
behavioural guidelines. 
Expanded testing, incentives, 
community education. 
Provision of scientific 
information; environmental 
monitoring; funding for Lead 
Centre initiatives; and blood 
lead testing of employees. 
Initial concerns about potential 
fmancial responsibility. 
Environmental monitoring. 
Minimisation of the le<¥1 
contamination threat. 
Concerns about job threats. 
Main aims were seeking 
scientific evidence and 
community education. 
Interactions within the 
Community Response Process 
For many residents, perceived 
lack of response acted as a 
source of frustration. 
For many residents and 
organisations, perceived 
inadequacy of funding acted as 
a source of frustration, and 
increased the perceived threat 
of the lead contamination. The 
lack of funding constrained the 
health education program. 
Interventions had both positive 
and negative effects on health 
and well-being of residents. 
Their individual focus 'blamed 
carers', increased stress for 
parents, and reduced stress for 
others. It also contributed to 
the social separation of the 
community. 
Initial response increased 
resident concern. 
Some parents felt a lack of 
support and frustration. 
Some residents felt frustrated 
because of perceived committee 
inaction. Participation on the 
committee had positive and 
negative effects on committee 
members. 
The committee increased 
cooperation between 
organisations 
Chapter 9: 
The Retrenchments: 
Cumulative Effects 
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Research on communities dealing with threats usually considers the individual or 
community response to the one threat or type of threat (Cohen et al, 1986; Evans et 
al, 1987; Beckwith, 1993). However, in reality, threats do not occur in a vacuum. 
This chapter explores how responses to the February 1993 retrenchments interacted 
with the lead contamination community response process in a cumulative manner. 
The chapter begins with a description of responses to the retrenchments. Following 
this selective description, I focus on the similarities of responses to the two threats, 
illuminating the nature of the community's coping systems (section 9.2), and an 
exploration of how the retrenchments interacted within the community's response 
process to the chronic environmental lead contamination (section 9.3). 
9.1 The Retrenchments 
In February 1993, one year after the public release of the results of the blood lead 
survey of preschool children, Pasminco Mining Broken Hill closed its Northern 
Operations (commonly referred to as the 'North Mine') and restructured its Southern 
Operations, reducing the mine workforce by 500 employees, to 846 (hereafter 
referred to as 'the retrenchments'). This section provides a description of this 'event', 
resident reactions, and their use of cognitive and behavioural coping strategies. It 
also describes how organisations responded to the retrenchments. 
9.1.1 'When it all started ... ' 
After years of rumours and formal discussions between Northern Operations 
employees and management about the mine's profitability and impending closure, 
the Broken Hill community received information of the impending retrenchments 
through the media, two weeks before they occurred. Residents were notified that the 
retrenchments would happen, but not provided with the date or information about 
who would be retrenched. This prior warning and the formal two-week waiting 
period enabled some workers to adjust to their potential retrenchment mentally and 
actively, if they assumed that they would be retrenched. 
I could see it. I've been on the mines for 33 years, and you just 
realise the mines don't last forever. I could see that it was going 
to happen, and I more or less prepared myself for it . . . and I was 
more prepared than a lot of other people (retrenched worker, 
March 1994). 
However, this period increased the perceived threat for others. As Lazarus and 
Folkman (1984:98) state, during warning periods, people can "reflect, suffer or 
grieve; avoid the problem, take action, or make efforts to gain self-control". 
The day of the retrenchments was recalled by several retrenched workers. Some 
workers were contacted by telephone and asked come to the mine; others were 
notified while at work. One retrenched worker from the Northern Operations 
recalled: 
Well, we had a rough date- a week that it was going to happen 
in. I turned up for work, and on the front door of the change 
room it says "don't go and get changed, go straight to your 
· office ... " So we went there. All of us stood around waiting for 
the boss to show up ... He announced that 'this was it' -these are 
the retrenchments. He said that some people are going to get 
kept on; the majority aren't ... He said that anybody that wasn't 
kept on was expected to collect their gear and leave straight 
away. And for any things that were still underground, they 
would organise a date for us all to go underground and collect all 
our equipment. They handed out all of the letters in the 
envelopes. We all opened them up and compared, to see who got 
kept on and who didn't. It was a big group thing. So we all 
found out there who got kept on and who didn't. And those of us 
who didn't, left; those who did, stayed. Then we went 
underground a few days later flanked by dozens of staff members, 
to make sure that we didn't steal anything, and collected all our 
equipment, went back up and that was it! (retrenched worker, 
May 1994) 
Others recalled receiving envelopes by themselves. 
We just got a phone call from the boss to tell us to be on the 
surface at 12:00. Well then we just went to the foreman's 
window ... and (he) handed you your envelope. That was it! 
(retrenched worker, May 1994) 
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After receiving the retrenchment package, some workers went home, while others 
spoke to other workers at a local club, in order to find out who had been retrenched. 
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Several retrenched workers recalled their feelings about the retrenchment method. 
The envelopes which were given to mine workers were perceived by many as 
impersonal, considering their years of service and relationship with the mining 
company. Many retrenched workers questioned the choice of who was retrenched. 
9.1.2 Reactions 
The retrenchments affected the retrenched workers themselves, their families, 
friends, local organisations and other Broken Hill residents. People reacted in a 
variety of ways. Some retrenched workers and others were surprised. This in part 
reflects their expectations that mining would continue until 1995, and cultural beliefs 
based on the historical abundance of jobs in Broken Hill (McGee, 1994). One 
retrenched worker said: 
You get families (where) their fathers worked on the mines and 
their grandfather worked on the mines, you know, and they think 
that the mine is going to last forever. . . So there are a lot of 
young blokes who were under the impression that they had a job 
for life on the mines ... and it just didn't happen. (March 1994) 
This state of optimism is not unique to Broken Hill (Wolfe, 1992; Freudenburg, 
1992). To others, the retrenchments were partly expected after the changes in mining 
practices and redundancies in 1986-87. 
From then on, it wasn't a worry. From then on in, he would 
come home and say "I have to be on the next lot ... and it wasn't 
a big thing with us" (partner of retrenched worker). 
It wasn't traumatic. I expected it. (retrenched worker, March 
1994). 
Many retr~nched workers expressed anger after being retrenched, and during their 
process of trying to deal with unemployment. This anger was directed towards 
themselves, family members, other community members or the mining company. 
One retrenched WO!ker spoke about his temper: " ... with the stress that I have been 
under, my temper hasn't been the best lately. Now and again I would flare up at 
anything, virtually ... " (March 1994). Several retrenched workers felt betrayed by 
their previous employer, which had received the benefits of many years of the 
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worker's effort. One retrenched worker said "You devote all of your time, all your 
energy and everything into it. Next minute, that's it, don't come back tomorrow. 
That's it!" (June 1994) In addition to their role as a mine employee, many retrenched 
workers also felt the loss of their role as the family breadwinner or 'provider'. This 
was in some cases extremely devastating to retrenched workers. 
Suddenly on the scrap heap, you feel very inadequate, particularly 
towards your children and your wife. Totally inadequate. The 
kids want a new bike ... a new pen ... school books ... and you 
feel so inadequate that you are not ... the feeling that there is a 
demand on you as a father and as a provider. And that becomes 
terribly demoralising. (retrenched worker, June 1994) 
Many retrenched workers also spoke about a loss of sense of security, which was a 
benefit of employment at the mines. One retrenched worker spoke about his desire to 
regain this sense of security: 
I always had security. I have always had a good roof over the 
head, the food, the holidays, the education, the health care ... 
And (I) came out of school on the tail end of the times when you 
were secured of a job... So as I say, I have never had to work 
hard and struggle for anything. (retrenched worker, November 
1994) 
In some families, there was an increase in tension and fighting between retrenched 
workers and their partners and families after the retrenchments. One said" ... Just 
that I got more aggravated with the kids and that. I am a lot quicker off the temper" 
(retrenched worker, May 1994). 
Some retrenched workers and families treated the period following the retrenchments 
as a well earned holiday, and some increased their spending. One retrenched worker 
spoke about reactions in the wider community: 
A lot of them went out and bought new cars ... some invested 
their money, and some blew it all away. They enjoy the good life 
while they can. But you really had to stop and think and put 
things in priority. . . It was a decision-making time . . . because ... 
you didn't know what was going to be around the comer ... 
(retrenched worker, April1994). 
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Some believed that the retrenchments were worse than previous mine closures and 
redundancies, because of their involuntary nature, the lack of alternative 
employment, and the large numbers of people retrenched. However, a few 
retrenched workers spoke positively about the method of retrenchment that was used, 
compared to that used previously. 
In the set of retrenchments 12 months before the last lot in 
February, the foreman 'would tap you on the shoulder' (in front 
of workmates) and you would go... A group of people were 
there and you were retrenched in front of them. This time, they 
gave you a letter, which is a better way to do it. (retrenched 
worker, December 1993) 
Several participants compared the retrenchments and unemployment in Broken Hill 
to similar situations in other communities. 
I've been to Tamworth, that is another one. Its got a lot of 
people on the dole too. Its a big centre. Everywhere you go is 
more or less in the same boat. Even in Sydney. (retrenched 
worker, March 1994) 
Some retrenched workers compared their particular situation with that of others in 
the community. 
We have probably found it easier than most cases did. Especially 
ones with young families, and heavily committed - paying off a 
car, paying off a house, and things like that. They are the ones 
that I felt sorry for. (retrenched worker, April 1994) 
Many found comfort in the fact that they were not the only ones affected, and indeed 
that many people were affected. This response is similar to results of other studies 
which found that unemployment is less stigmatising in areas ofhigher 
unemployment (see for example Branthwaite and Trueman, 1989; Harding and 
Sewel, 1992). 
Most participants perceived the retrenchments as predominantly negative 
experiences. However, some spoke about positive aspects arising from their 
experiences, including the fact that they were able to cope with the retrenchments. 
As the spouse of one retrenched worker said: 
You grow a lot. At the time you think 'why me?' But when its 
all over, you learn a lot. You grow inside. You think that was a 
tough thing, but I got through it... I felt that I was a stronger 
person and could cope with things that I couldn't handle once 
upon a time. And you think "well I coped with that and I can 
cope with this" (November 1994). 
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A few other participants said that new employment or education opportunities were a 
positive outcome of their retrenchment. A few participants mentioned that coping 
strategies such as financial management skills have been a positive, lasting change 
for themselves, and their families. Some retrenched workers and their family 
members said that the retrenched workers were happier and healthier after being 
retrenched. 
9.1. 3 Perceptions of Possible Solutions 
As part of the coping process, retrenched workers, their families, and others assessed 
what could and should be done to deal with the retrenchment, and by whom (Lazarus 
and Folknian, 1984). Some participants believed that their unemployment was an . 
uncontrollable long-term problem, while others perceived it as a controllable 
temporary state. In agreement with control theory (see for example Folkman, 1984), 
perceptions of a lack of control appeared to reduce retrenched worker's use of 
behavioural coping strategies, such as actively looking for work. 
That is where, because of the difference in our personalities, I say 
to him "go out and look for a job', and he would say 'there are 
no jobs out there, so why bother" (spouse of retrenched worker, 
May 1994). · 
In some cases, retrenched worker's perception of control and behavioural responses 
appeared to decrease over time, and with unsuccessful attempts to locate work. For 
example, a retrenched worker may at first feel that he has some control, and spend 
considerable amounts of time looking for a job or taking courses. As time 
progresses, he may feel that he does not have as much control, and that none of his 
efforts will help them to find work. 
[I remember last time you were doing (a course). Are you still 
doing that?] In a way, my decision to undertake that study comes 
. 
under review. . . I am trying to be pragmatic about things now -
why am I doing it? What are the chances of making good of what 
I'm doing... In this line of study, there are heaps of people who 
have been put out of work anyway, so my chances of any success 
out of it, certainly as an employee, are negligible. (retrenched 
worker, November 1994) 
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Retrenched workers may also perceive that the solution to their unemployment is out 
of their control, but then hear of another person who has obtained work, and then 
decide that it is controllable. 
Participants held varied beliefs about the potential to solve the local retrenchment 
problem. Many retrenched workers believed that while there would continue to be 
some employment opportunities in the mines or other industries, the employment 
opportunities in Broken Hill would stabilise or decline over time. 
It is a mining town, and there is plenty of ore around. Whether 
that will start up again, I don't know. I'd like to see industry 
here, yes. You've got to have industry to employ the young. 
You've got to have employment. (retrenched worker, March 
1994) 
I think the community stuck together and they - why should they 
tum into a ghost town? There are other things to be done besides 
mining. I am not really sure, but there are things like ... 
tourism ... (retrenched worker, May 1994). 
Basically nothing has changed- I don't think that there will be 
much more work here - I guess you would have seen in the paper, 
another 100 more to go. (retrenched worker, November 1994) 
Many retrenched workers held the mining company, Pasminco Mining Broken Hill, 
responsible for causing their retrenchment. Some felt that the retrenchments were an 
unnecessary, and in some cases deliberate action by the mining companies, or the 
local manager. "I do believe that company up there could have kept going, no 
worries, even with a workforce of 100. But they didn't want it." (retrenched worker, 
November 1994). Others identified the need for the retrenchments in order for the 
company to make a profit. 
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Some retrenched workers said that the unions could have helped to reduce the 
number of retrenchees, while others felt that they had little control over the 
retrenchments. One participant said: "I don't think that there was much they could 
do, honestly ... Because I think the company had them over a chopping block. It was 
'you do this, or we'll do that' ... " (retrenched worker, May 1994) A few participants 
assigned responsibility for the retrenchments to the economy, particularly to low 
metal prices, while others attributed responsibility to politicians. 
They (politicians) are the gods that are ruling what happens here 
at the moment ... they don't care two hoots! It doesn't worry 
them any! (spouse of retrenched worker, November 1994). 
Several participants identified technology or modernisation as the cause of the 
retrenchments. 
You have to put it down to mechanisation. Because where 
manpower used to do it, mechanisation does it now ... I don't 
think that mechanisation has done us the world of good. 
(retrenched worker, March 1994) 
Importantly, a few retrenched workers felt that people's responses to environmental 
issues, in particular the lead contamination, were partly responsible for causing the 
retrenchments. One participant said: 
A good deal of our problem was caused by the political effects of 
the will of well-meaning groups of people... Parents of people 
with lead affected families ... In a way, this stuff (the lead 
contamination issue) has a bloody lot to answer for that is not 
good! Its not good! (retrenched worker, May 1994) 
A few others recalled previous periods of extremely low local unemployment when 
union rules restricted the local workforce, and assigned responsibility for the 
retrenchments to workforce involvement of married women and people not born in 
Broken Hill. One female resident said " ... Before, if you were born here in Broken 
Hill, you automatically got a job here. Now, you can't get a job here" (November 
1993). 
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Some retrenched workers also assigned responsibility to themselves, and believed 
that their own work performance, or age was responsible for their being retrenched. 
If I had done the right thing in the past, I wouldn't be in the 
situation now . . . opportunities to do workplace improvements ... 
this is where I didn't do anything enough to make sure that I got 
those extra 5 years employed. (retrenched worker, November 
1994) 
I was on the borderline of staying - I think that it was me age, a 
50 year old. Once you got to 50, you were sort of not wanted. 
(retrenched worker, November 1994) 
Others attributed responsibility to no one, or to bad luck. 
The majority of retrenched workers interviewed held themselves responsible for 
solving their unemployment and reducing or eliminating associated effects. Some 
also said that the government should intervene to create employment opportunities. 
The government has received the (large) amount of revenue out of 
the town- a lot should have been planned for years ago. Money 
should have been kept here for new industries (retrenched 
worker, December 1993). 
However, many participants said that they did not know who was responsible for 
solving the retrenchment problem, or felt that no one could solve it. As one 
participant said:" ... That is the way of the world at the moment, and I don't think 
that they are going to change it too readily." 
Retrenched workers' widespread attribution of responsibility for causing the 
retrenchment to outside actors or conditions, and attribution of responsibility for its 
solution to retrenched workers themselves probably increased the use of behavioural 
coping methods (Brickman et a/1982) described in the following subsections. 
9.1.4 Using Interventions 
Many retrenched workers used government services such as the Commonwealth 
Employment Service (CES), Department of Social Security (DSS), financial 
seminars, and Skillshare and T AFE courses. Most retrenched workers used the 
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services of the coordinated one-stop-shop (see section 9 .1.1 0). Registration for 
social security and CES services enabled retrenched workers to collect a fortnightly 
payment, and other benefits, and also stipulated that workers actively look for 
employment. However, some retrenched workers said that they, or others had not 
registered for these services. 
I haven't as yet gone through the process of qualifying for or 
receiving the dole. I've been able to survive until now ... we've 
had to draw on life savings and our own money to live, but have 
been prepared to do that. I feel that, as it has now been 12 
months, that I am closer to possibly applying for the dole than I 
was 12 months ago ... (retrenched worker, March 1994). 
Although many retrenched workers were satisfied with the government assistance 
programs, several spoke about negative aspects of their use of these services. 
Participants identified problems including difficulties in obtaining some services (for 
example Austudy), slow service, age restrictions on government employment 
programs, and inadequate and inconsistent information about services and benefits. 
One retrenched worker recalled how he felt about his first experiences at the CES:. 
It was strange to be treated the way I think they did with some of 
us. You felt as though you were being treated like a bludger, you 
know. You never had been out of a job for (X) years, I think it 
was. And then for people to be saying 'you should be doing this, 
well why don't you have a job; why aren't you out looking for a 
job?' (and I felt) "God, I have never been in this position before 
- give me time!" ... it wasn't nice at the start. (retrenched 
worker, April 1994) 
Many retrenched workers said that using these services was stigmatising. 
It was hard to apply for job search. I know men who refuse to go 
down to job search. They can't 'lower themselves'. (retrenched 
worker, December 1993) 
You can live with yourself a bit easier, when you have got your 
own income coming in, and don't got to rely on Social Security. 
(retrenched worker, November 1994) 
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Burman (1988) also reports that unemployed Canadian workers experienced similar 
feelings of stigma associated with their use ofthe equivalent Canadian 
unemployment services. 
Several participants spoke about how their use of these services invaded their, and 
their family's privacy. One retrenched worker's spouse said, 
The unemployment and the government want to know everything. 
Before when you were working, you had your private life ... 
(now) they know everything about you- what you've got and 
what you haven't got. What you've done and what you haven't 
done ... I was upset. My private life was interfered with. (April 
1994) 
Many retrenched workers attended the financial seminars which were held shortly 
after the retrenchments. Although many found them to be useful, some said that the 
information added to their confusion. 
At first, all the people were coming in to deal with money - you 
don't know if they're safe (investment). There was no help to 
work out which investments were good. (retrenched worker, 
December 1993) 
Many of the retrenched workers participated in T AFE and Skill share courses, both as 
a requirement for receiving Social Security, and to obtain skills to assist them in their 
job search in their current, or a different occupation. Many retrenched worker's 
spouses also completed courses to assist them in finding work. Many participants 
spoke very positively about the Skillshare courses, and indeed said that more were 
needed. However, several participants spoke about courses being of limited use in 
helping them find work. 
All that you can do is, with Social Services, they send you around 
and they want you to do these courses. You know that you've 
got to do them, but there is no work. (retrenched worker, March 
1994) 
The solution to unemployment is not going to be with what the 
government does - the training programs. That is just going to 
increase (the number of) people with knowledge but no practical, 
or very little practical experience and nowhere to go. It can 
increase your frustrations ... (retrenched worker, November 
1994). 
9.1. 5 New Activities 
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Many participating retrenched workers focused a significant part of their now 
available time and energy on activities such as renovating their homes, looking after 
children or grandchildren, tending their gardens, and volunteer work. This response 
was particularly prevalent in the first few months following the retrenchments. One 
retrenched worker said: " ... so for the first couple of weeks, I put up a shed, a 
verandah, and I was kept busy at home ... " (retrenched worker, April 1994). Others 
continued to focus energy in these new areas beyond this initial period. One 
retrenched worker's spouse spoke about her husband's increased involvement in 
local sports: 
(Basketball) gives him a break from us. Especially from me -
being home all day with me - it gives him that bit of time by 
himself, and it gives him something that he enjoys ... (May 1994). 
Some held temporary jobs for a few months at a time. Other retrenched workers said 
that they did not fill in their time with any additional activities, and many retrenched 
workers appeared to spend most or all of their now unstructured time at home. 
9.1. 6 Financial Adjustments 
In most cases, retrenchment meant a significant decline, or total loss of income for 
individuals and families who were reliant on the one wage. In order to adjust to this 
significant change in income after the retrenchments, many individuals and families 
adjusted their lifestyles, including economising on weekly expenses of food and 
other necessities. This managerial role in many cases fell to the retrenched worker's 
partner (also see Whelan, 1992). " ... as I say, we made do. And I made things out of 
nothing, and budgeted" (partner of retrenched worker, June 1994). It meant 
foregoing some aspects of their previous lifestyles. 
You can manage. You have got to manage. It is a big drop in 
wage. You don't save as much as you saved before. That is 
probably where it hits you more than anything - in _the belt. By 
. 
the time you pay your grocery bill and electricity bill .. you 
haven't got as much in the bank that you could save ... If you 
wanted to go on a holiday, well you had the money that you 
saved up for your holiday. Well it takes a lot longer ... 
(retrenched worker's spouse, May 1994). 
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These financial adjustments were also noted at the community level. Retrenched 
workers and families' restraint of their spending in many areas had a flow-on effect 
to other local businesses. 
The whole community has had to take a bit of tightening on their 
belt- show a bit of restraint. Entertainment areas, they've 
slackened down. Spending has got to slacken down, if the money 
is not there. The hotels, the clubs, the general businesses. 
Everyone has had a hard year that I've spoken to. Yeah, all 
aspects of the community. (retrenched worker, March 1994) 
In many cases, retrenchment before the age of retirement resulted in financial 
insecurity for retrenched workers and families. As one retrenched worker said, 
We're expected to have created that pool of finance over our 
working life ... it is being sucked away from us prior to our 
retirement years. And my way of thinking is once we reach the 
proper retiring age as it stands at the moment, we will have 
nothing. (retrenched worker, November 1994) 
Several participants spoke about how children were particularly affected by these 
adjustments. 
They are struggling on Austudy... But they understand. But then 
they are messing around with kids whose parents have still got 
jobs ... so I think the kids are finding it hard. (May 1994) 
Thus, as would be expected, the retrenchments appeared to have significant 
economic implications for retrenched workers, their families and the community as a 
whole. 
9.1. 7 Job Hunting 
Some retrenched workers actively searched for work either immediately following 
their retrenchment, or some time thereafter. Some of those who did look for work 
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changed their aspirations from permanent full-time, to part-time, casual or volunteer 
work, including work both inside and outside the mining industry. Several 
retrenched workers looked for, or bought businesses, either locally or outside of 
Broken Hill. However, many found that there were few work opportunities available 
in Broken Hill. This is consistent with the findings of the Lansbury and Breakspear 
( 1994) study of retrenchees which found that only a small percentage of Pasminco 
retrenchees had obtained jobs (Lansbury and Breakspear 1994:iii). One spouse 
spoke about her husband's experiences: 
You just hope that the next job that gets advertised, you have a 
chance of getting it. But with so many people going for the same 
job, it is a cut throat business. In Broken Hill, it is who you 
know, not what you know, in a lot of jobs. A lot of times, they 
have advertised jobs in the paper, but they have already been 
given out previously ... (May 1994). 
In some cases, retrenchees were not able to find work in Broken Hill, and their 
partners were able to obtain, or retain their employment. This created a reversal of 
roles, which entailed other disruptions and stress on families. Two partners spoke · 
about their experiences in this new role and arrangement: 
I was jealous because (husband) was home having it easy ... 
That's really horrible, isn't it? ... (partner of retrenched worker) 
And I would say (son) did this today - taking his first step ... not 
thinking, why did I say that? Cause I know that (wife) wanted to 
be there. She could have been there to do it. And then we had 
an argument about that ... (retrenched worker, May 1994). 
It affects the whole family. Not so much the younger one, 
because he has grown up with me doing this (working) ... But the 
older one had me for so many years at home, and all of a sudden 
mum is the one that has to go to work ... (retrenched worker's 
partner, May 1994). 
Some retrenched workers and families moved away from Broken Hill to obtain work 
in other cities. 
Yeah, there have been a few people that have left. A lot of 
people that I know have gone over to Western Australia, because 
there has been a lot more mining work going on over there. It 
seems to be booming over there as far as mining goes, especially 
around Kalgoorlie, and the North-West ... (retrenched worker, 
July 1994). 
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Some of these left Broken Hill after receiving a job offer, while others left in the 
hopes of finding a job in their new location. Others waited to move away until they 
obtained a job offer. Some people thought about moving, but were unable to locate a 
job opportunity elsewhere. One retrenched worker's partner spoke about their search 
for work: 
Before (husband) was put off, we did a big tour of all the country 
towns ... to look for a business there, but they were not good, 
because the recession was. on... Adelaide has got the highest 
unemployment rate in Australia, and the slowest growth rate. 
(retrenched worker's spouse, May 1994) 
An individual or family's decision to move away involved an evaluation of the 
positive and negative consequences of such a move. Positive aspects of Broken Hill 
were mentioned by participants as reasons to stay in Broken Hill. These included 
low crime, social support, short travelling times, lifestyle, and ties to friends and 
family. Economic factors also restricted movement elsewhere. 
I think that a lot of people realised that 'what are you going to 
do? If you do get the bullet, its either walk away from your 
house, or sell it for whatever you can get, and you won't get very 
much; go to Adelaide and try to start again, on half the wages, 
twice as far to commute. Your living standard will drop ... 
People have gone away, and (said) you might as well be on the 
dole here, in your own house ... Hou~es here ... it mightn't be 
much, but to get something comparable down in Adelaide, it 
would be a hundred odd thousand dollars. And it would be out in 
the boondocks somewhere. (male resident, June 1994) 
In addition, several participants said that there were only a few job opportunities 
outside of Broken Hill, and that many were short-term or uncertain. 
I might get a job that I might like, but it doesn't mean that it is 
going to be continuous. I could be in the same situation there ... 
as we are here. (retrenched worker, May 1994) 
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During the study period, many retrenched workers and families decided not to move 
away from Broken Hill. 
As far as we are concerned, we have no intentions of leaving 
Broken Hill. I mean, with the work that we have put into the 
house and yard, we're just not prepared to walk away from it yet. 
And there is no way we would get out money back that we have 
put into it. (retrenched worker, March 1994) 
They (CES) have only rung me a few times, to see if I wanted to 
go places, but I have told them that I don't want to leave Broken 
Hill. (retrenched worker, May 1994) 
Job hunting may have positive or negative effects on an individual's well-being. 
Hamilton eta! (1993) in their study of coping with unemployment conclude that job 
hunting can have negative side-effects, if a job is not found, and that those who 
choose not to look for a job provide themselves with some perceived control over the 
situation. 
9.1. 8 Social Interaction and Support 
Social connections between former workmates changed considerably after the 
retrenchments. Many retrenched workers spoke fondly of the social environment at 
the mine workplace (see Chapter 4). The loss of this social contact was noted by 
retrenched workers as one of the main negative effects of the retrenchments. 
I miss the ... different people with different interests and the crib 
time. You would cover everything- politics, religion, sport, 
technology ... that is a facet that is mi'ssing. (retrenched worker, 
May 1994) 
Some retrenched workers actively sought social contact from spouses, friends and 
others, as part of their process of dealing with their retrenchment. Some contacted 
former workmates who were dealing with similar issues. 
[were you able to get in touch with others that were in similar 
situations?] A few. A few of the chaps that I worked with on the 
mine often ring up and just have a talk, and discuss their general 
problems, you know, the way they've gone, and the way, the 
direction that I'm going (retrenched worker, March 1994). 
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I spoke to a couple of the blokes that got put off when I got put 
off ... wife and I ran into (a retrenched worker) over at 
Woolworths, and I said "how is it", and he had basically gone 
through the same thing as me ... They are basically exactly the 
same as we are. He is on anti-depressants and all this sort of 
thing. All of the same sort of thing. [Did you fmd that it was 
helpful to ... ] It was! I think it was, to talk and have a bitch with 
him. Yeah, that you weren't the only person ... and he was going 
through the same thing. It was interesting to talk that way. 
(retrenched worker, May 1994) 
One retrenched worker spoke about a group of retrenched workers that met 
informally: 
A couple of times they have got together. Unfortunately a couple 
of times I have missed out on them. But a couple of times the 
blokes got together and had a bit of a talk about it. But that 
seems to be dropping off. We were away for the last one, but I 
believe that only 8 or 9 people turned up. (retrenched worker, 
April1994) 
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However, to a large extent, retrenched workers and their families coped with the 
retrenchments by themselves. Many did not discuss the retrenchment and effects 
with friends, or even family members (also see Bradfield et a/, 1993 ). A year after 
the retrenchments, a local community agency representative said that people were 
then more willing to discuss the retrenchment issue than they were initially: 
People are starting to talk about it now. It was a closed book 
early in the piece, they just didn't want to talk about it. They just 
didn't want to know about the problems that could come ... (July 
1994). 
In contrast, 12 months after the retrenchments, one retrenchee said that he no longer 
spoke about his experiences. One spouse said that people didn't want to listen to her 
discuss the retrenchments: 
Some people don't like to listen to me talk about it. When we 
start to talk about it, they just close up and walk away, and talk 
about something different. One couple don't want to listen to us 
because its not their problem. They have got nothing to do with 
it... You sense it, when you start talking about it ... that is hard, 
because when you are friends, you are supposed to be able to talk 
about your problems . . . that was the hardest part - holding up 
people when they needed it ... then when you started to fall, there 
is no one there. (November, 1994) 
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Official support, including counselling staff, local community agencies such as the 
Salvation Army, Lifeline, St. Vincent de Paul's, Mental Health Services, and local 
churches, was accessed by some retrenched workers and families. However, as has 
been found in several other studies, there also appeared to be a reluctance amongst 
workers and families to use these services (Kirsh, 1992; Neil et a/, 1992). 
Responses to the retrenchments changed the social relationships of retrenched 
workers and their families. Instead of seeking support, many retrenched workers 
reduced their social interaction. Several participants spoke about how they avoided 
either those who had jobs, or other retrenched workers, because of their perception of 
stigma associated with being unemployed. A retrenched worker's spouse recalled: 
I ran into a friend of his the other day ... he has just come back 
into town ... and he said "I'll grab a few cans and come around 
to see (husband)". I thought that would be great! I told 
(husband), and he said "I don't want to see him". And I said 
"why?". And he said "because I haven't got a job" (May 1994). 
One retrenched worker spoke about this isolation: 
I think that I am a bit more anti-social that I was. . . I have had 
contact with people that were retrenched with me. Some of these 
-well, we were all retrenched together ... Some of these people 
have acquired training employment; and some of them have got 
part-time work ... When we were all unemployed ... I felt more 
comfortable around them ... And most people who are in the 
same situation as I, there has been a drift away there. (retrenched 
wQrker, November 1994) 
Mine workers and families who were not retrenched also felt and acted differently 
towards those who were retrenched. 
It was funny going out after, or saw anybody that had got put off. 
You thought "oh" (feeling bad). You shouldn't really, its not 
your decision. But it was a bit of a strange feeling ... (partner of 
mine worker, May 1994). 
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One participant spoke about how he felt when the retrenched workers came in the 
day following the retrenchments: " ... The next day, they came to get their tools and 
that. You didn't know whether to go and talk to them, give them a hand, or ... " (June 
1994). Several participants spoke about changes in relationships between retrenched 
and currently employed workers. 
I went through another stage, where I would see mates that I used 
to be close with on the mine, but you felt that they had put up a 
barrier between you and themselves, because I had a part-time 
job, and they had nothing ... I felt as though I was trying to force 
myself through this barrier ... (retrenched worker who 
subsequently obtained employment, April 1994). 
The friends that you had on the mine, you now have nothing ih 
common with them. They are still embarrassed to speak to you, 
because you used to work there. (retrenched worker, May 1994) 
Similar changes in relationships are noted by others (Burman, 1988; Critcher eta/, 
1992; Bradfield eta/, 1993). This change in social relationships also affected 
spouses and children. A few participants spoke about changes in relationships 
between children of retrenched and working parents. One participant said, 
They have reached the point where, in one household there are 
kids of retrenched parents, and another with kids of a father who 
is still working. They would listen to comments, and pick up 
things around the kitchen table, and they would make comments 
to the kids in the neighbourhood whose dad wasn't retrenched. 
So there was that sort of animosity, and changes with 
relationships with kids ... (retrenched workers, March 1994). 
Other people's responses acted as social support or undermining for the retrenched 
workers and families (Sheeran and Abraham, 1994). Some participants said that they 
received support from community members, while others received social 
undermining. A few participants spoke about their perception of the change in 
community attitude towards retrenched workers and families since the retrenchments: 
If you use your health benefit card, or you say 'unemployed', you 
get a different reaction from people ... You seem to be equated 
with being less ... capable than you used to be when you were 
employed. (retrenched worker, May 1994) 
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Thus responses to the retrenchments had significant effects on the community social 
networks, by dividing working from non-working and their families, and isolating 
retrenched workers. 
9.1.10 Responses of Local Organisations 
A number of local organisations were established with the aim of increasing 
employment opportunities in Broken Hill. The Centenary Committee was 
established in 1980, and dramatically increased local tourism. The Broken Hill Task 
Force was formed by the Mayor in February 1993 to investigate the local 
unemployment and job creation. Its membership includes community organisations, 
government departments, industry, unions, and the Broken Hill City Council. Under 
the direction of the Task Force, a study was completed in March 1994, to identify a 
skills profile of retrenched workers and to identify barriers to future employment and 
training needs ofretrenchees (Lansbury and Breakspear, 1994). In addition, during 
this study period, alternative small and medium-sized businesses were being 
investigated, and major physical opportunities such as a north-south highway, and an 
airport upgrade were also being pursued. Most retrenched workers and spouses were 
supportive of the idea of the new employment opportunities, but several spoke about 
the difficulties in trying to attract and develop new industries in Broken Hill. 
The local Skillshare provided a wide range of courses for retrenched workers, 
including trades courses, health and safety, landscaping and job hunting skills. They 
also liaised with local schools. Pasminco Mining Broken Hill provided information 
to retrenched workers as part of the retrenchment package. This included 
information about the Commonwealth Employment Services, employment and 
financial assistance seminars, social service benefits, and the availability of local 
welfare services. In addition, the company contributed to local support agencies and 
to the one-stop-shop (see below). It also assisted retrenched workers by extending 
the dental assistance and sickness fund for a period beyond the retrenchment date. 
The one-stop-shop was a coordinated short-term (6-7 week) response to the February 
1993 retrenchments, which was established by the Department of Community 
Services. The program provided retrenched workers and families with access to local 
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government and support services (The Department of Social Security, 
Commonwealth Employment Service, Department of Community Services, 
Department of Health, the Salvation Army, Lifeline, St. Vincent de Paul's, Family 
Worker) in a central location, and involved over 1000 interviews with retrenched 
workers and families, and financial assistance seminars.. The one-stop-shop, in 
particular the convenience of having all services in one central location, was viewed 
positively by most participating retrenched workers. 
That was a good thing. We was all able to go there and sort of 
be processed, I suppose, all at once. Things were made a lot 
easier for us to go into the Social Security system, which was 
quite nice (retrenched worker, May 1994). 
The one-stop-shop was a beneficial short-term measure. However, there is an urgent 
need for services which provide for the medium and long-term effects of 
retrenchments. There is also a need for increased assistance to welfare organisations 
which deal with the medium and long-term effects of the retrenchments. 
9.2 Comparison of Community Responses 
Community responses to the two threats - the chronic environmental lead 
contamination and retrenchments - were different in several ways. The ambiguous 
and chronic lead contamination was perceived as a sudden event by some community 
members, and as an ambient condition by others. It was a significant concern of an 
isolated part of the community - mainly parents with young children. This uncertain 
threat was minimised by many of those directly·affected, other residents, and 
organisations, as a part of their coping processes. Parents with young children, 
organisations, and other residents primarily attributed responsibility for both the 
cause and ·solution of children's lead exposure and effects to parents. In contrast, the 
retrenchments were a forewarned major event which was perceived as an important 
threat by those directly affected. Retrenched workers and families, most other local 
residents and orgariisations assigned responsibility for the cause of the retrenchments 
to external factors including the mining companies, technology, the mining industry, 
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and the economy. Responsibility for the solution fell to retrenched workers 
themselves, and government agencies. 
However, there was also a considerable similarity in the nature of responses to these 
two seemingly different threats. Although there was some variation, attribution of 
responsibility for solving both threats and effects focused on those directly affected. 
In other words, those who had the problems should solve them. 
Families with young children, and retrenched families dealt with the lead 
contamination and retrenchments at the individual family level, by adjusting their 
own lifestyles and through private discussion and coping strategies. 
People don't really talk about it, do they? we just don't sit down 
and start talking about the lead issue or retrenchment, do they? 
They say "how are you going?" and that's it (mother, and partner 
of retrenched worker, May 1994). 
Responses of other residents and organisations in the form of attribution of 
responsibility to individuals, considerable social undermining and social influence, 
and intervention strategies aimed at individuals and families, generally compounded 
this individualised focus. 
Those individuals and families most directly affected made considerable use of 
intervention programs provided by government and other organisations. There was 
also very limited resident activism, protest or movement away from Broken Hill. 
People in general chose to accept or accommodate to the lead contamination and 
retrenchments, rather than choosing other seemingly more difficult courses of protest 
or movement away from the City. 
These responses reflected the community's low economic viability and resulting 
potential competence in dealing with threats (Blishen eta/, 1979). However, the 
community's social vitality and potential to deal with the threats does not reflect 
what actually happened. The analysis of the nature of the community (see Chapter 4) 
concluded that the Broken Hill community was socially vital, with strong social 
networks which provide support to local residents. However, the community 
response to the two threats was characterised by individualised, private coping, 
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social undermining and social influence, attribution of responsibility to individuals, 
and a lack of collective action. Thus in this case, the community's prior social 
vitality did not facilitate the community's ability to cope. Indeed, I argue that the 
community's social vitality was negatively affected by community responses to the 
cumulative threats (see section 9.3). The community's widespread reliance on 
government interventions rather than community social support; and acceptance or 
accommodation rather than more direct or vocal action is consistent with the nature 
of the community's political efficacy (see Chapter 4). 
The similarity in community responses to two quite different threats- individualised 
responses and action; and the use of interventions rather than moving - highlights the 
fact that the nature of a community is a significant mediator in its responses to 
threats. It follows that different communities respond to similar threats in different 
ways (see for example Elliott eta/, 1993) 
9.3 Cumulative Effects 
It is important to reiterate the fact that this study focused primarily on community 
responses to the lead contamination. Responses to the retrenchments of February 
1993 were found to interact with the community response process to lead 
contamination, in a cumulative manner. That is, the responses to the retrenchments 
modified the community response to the lead contamination, in several ways (see 
Box 12). 
Box 12: Cumulative Impacts of Retrenchments and Chronic 
Environmental Lead Contamination 
Both threats affe<:ted lifestyles of community members. 
Both resulted in increased dependence·on government services. 
BOth fractured the social networks of Broken Hill. 
Responses to, and outcomes of the retrenchments reduced concern about 
the leacf contamination. 
Responses to and outcomes of the retrenchments reduced the use of 
public coping strategies for lead contamination. 
Responses to, and outcomes of the retrenchments reduced the ability of 
parents to implement some behavioural coping strategies, and increased 
economic difficulties if they did implement them. 
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Responses to both threats affected the lifestyles of those most directly affected. 
Responses to the lead contamination included changes to household cleaning and 
child rearing practices in order to reduce children's lead exposure. The 
retrenchments affected the daily routines of retrenched workers and families, 
including changes in household spending and consumption patterns, as families 
adjusted to the loss of income. In most cases, families' financial security was 
significantly affected by their retrenchment, and in some cases, family life was 
affected. Although this was most evident in marriage difficulties and separations of 
families affected by the retrenchments, there is also evidence that some families 
dealing with the lead contamination experienced increased tension. Although 
interviews did not provide strong evidence, families dealing with both the lead 
contamination and retrenchments probably experienced increased stress because they 
were dealing with the two threats at the same time. For example, the reduction or 
loss of incomes due to the retrenchments reduced the availability of resources to deal 
with the lead contamination, and probably increased stress. Stress may also result if 
a mother who was implementing the behavioural guidelines returns to work, and is 
concerned about her reduced control over her children's lead exposure. In addition, 
responses to both threats increased dependence on government assistance for those 
individuals and families directly affected, and for the community as a whole. This 
signalled a significant change from traditional ways of individuals and families 
dealing with problems by themselves or within the community. 
Responses to both threats disrupted the social nature of the Broken Hill community, 
in several ways. Individual, rather than collective responses were used to deal with 
both threat~. Responses to the lead contamination served to isolate those directly 
dealing with it. Responses to the retrenchments also separated those with 
employment and the unemployed. Together, the effects of the two threats acted to 
further separate the community, rather than draw it together to deal with the lead 
contamination and retrenchments. Social networks were also affected as people 
moved away from Broken Hill to search for employment. Disruptions also occurred 
when people moved elsewhere within Broken Hill, to reduce children's lead 
245 
exposure. This disruption of the community's social vitality will in turn reduce the 
community's ability to deal with subsequent threats (Bowles, 1981). This is 
particularly significant for this community which has tended to rely on assistance 
from within the community, rather than seeking help from outside sources. 
In February 1993, the lead contamination which was perceived as uncertain and as 
relevant by an isolated part of the community, was overshadowed by the immediate 
impact of the retrenchments. In the short-term, the retrenchments appeared to reduce 
visible public concern about the lead contamination at community and family levels. 
The highly visible and sudden retrenchments were widely perceived as a more urgent 
priority by those directly affected, and the wider community. 
Lead is always on your mind, but you worry about where the 
dollars are coming from ... the number one concern now is jobs. 
(mother, and spouse of retrenched worker, December 1993) 
These findings are in accordance with literature which identifies a reduction in the 
perception of health and environmental concerns for low income earners (see for 
example Williams, 1990; Vaughan, 1995). 
The retrenchments appeared to increase the mining company 'control capacity' (see 
section 7.3). Although job loss fears are a normal part of employment in the Broken 
Hill mining industry, mine employees had heightened fears of job loss both prior to, 
and after the retrenchments. Many mine workers heard rumours of possible 
retrenchments for several years before the retrenchments. Employees of Pasminco 
Mining Northern Operations attended meetings with staff, where the company's 
profitability was discussed. Information about the impending retrenchments flowed 
quickly from the mine throughout the community. Prior to the retrenchments, other 
community residents were probably also sensitive to the potential effects of 
downsizing or loss of the local mining industry on the local community. This job 
threat and associated heightened sensitivity continued, and in fact may have 
increased for those who were still employed on the mines. These fears were 
probably reinforced by Pasminco's plans to further reduce the workforce by 100 
(Barrier Daily Truth, 5 November 1994) over the next two years, and the 
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considerable discussion over the lifespan of the Southern mining operations. This 
heightened sensitivity probably reduced the public expressions of concern and public 
coping responses of mine employees, their families, other residents and organisations 
to the lead contamination prior to the retrenchments. 
[Do you think that there is a lot of concern about the lead issue?] 
Yeah, I think there is, but no one is game enough to stand up and 
say it now. Particularly now. (mine worker, June 1994) 
Conversely, over time, the retrenchments may reduce the mining company's job 
threat or control capacity for retrenched mine workers and their families (following 
retrenchment), thus contributing to their increased use of public coping strategies to 
deal with the lead contamination. I was able to observe a few cases where retrenched 
workers and their families consciously increased their public expressions of concern 
and discussion about the lead contamination after their retrenchment. This 
phenomenon may become more widespread over time. In addition, the perceived 
threat to the community's economic viability may also decline, since fewer workers 
were dependent on the mining companies for employment after the retrenchments, · 
and as the community reduces its economic dependence on the mining industry, with 
an in.creased diversity of local industry. 
Economic effects of the retrenchments also affected families' abilities to implement 
lead exposure reduction measures. Some retrenched families were not able to afford, 
or had to delay implementation of some of these measures. One retrenched worker's 
spouse spoke about her family's plans to have bedroom floorboards stripped: 
We can't afford it at the moment ... but later on if we get a job 
... we will be able to do it, one room at a time, we will 
eventually do it. (May 1994) 
Several participants also said that they were unable to move away from Broken Hill, 
or elsewhere in Broken Hill, in an effort to reduce children's lead exposure, because 
of a reduction in their property values after the retrenchments. In addition to the lack 
of economic resources restricting some of residents' use of the lead contamination 
behavioural coping strategies, the implementation of some costly behavioural 
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strategies exacerbated the economic difficulties already experienced by families of 
retrenched workers. 
Thus the retrenchments reduced the ability of individuals and families, and the 
community to effectively deal with the lead contamination over the short-term. 
Although beyond the scope of this study, the long-term cumulative interactions 
between the lead contamination and retrenchments would be an interesting area for 
further research. 
9.4 Conclusions 
The retrenchments of February 1993 resulted in significant, in some cases 
devastating effects on the individuals and families most directly affected, and 
changed. the social, cultural, economic, political nature of the Broken Hill 
community. Responses to the retrenchments were not static, and changed throughout 
the study period. Community responses to the retrenchments interacted within the 
community response process to lead contamination. As Shkilnyk, in her compellin~ 
book A Poison Stronger than Love argues, "the impact of environmental 
contamination interacts with previous events in a complex manner to form a pattern 
of cumulative injury" (Shkilnyk 1985: 179). Although the case in Broken Hill is 
clearly not as extreme as that experienced by the Grassy Narrows community in 
Canada, the results of this research highlight the fact that a community dealing with 
cumulative threats of chronic environmental contamination and reduced employment 
from the main industry responds differently than a community dealing with 
environmental contamination alone. It follows that an exploration of the effects of 
the retrenchments plays an important part in understanding the nature of the process 
of the community response to lead contamination, and in developing appropriate 
policy responses. 
This chapter completes the examination of how cumulative and mediating factors 
interacted with the c-ommunity response process. This understanding of the 
community response process to lead contamination and retrenchments, including its 
cognitive (Chapter 5) and behavioural coping strategies (Chapter 6), and the 
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mediating factors which influence the processes, provides considerable insight into 
ways to improve the appropriateness and effectiveness of policy responses. The next 
chapter investigates the policy implications of the results of this study. 
Chapter 10: 
Policy Implications 
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This chapter explores the policy implications of the results of this study. Although it 
is impossible to identify all potential applications of the findings, it is appropriate to 
discuss how an understanding of the community response process suggests major 
principles and strategies which I believe will contribute to the development of 
effective and appropriate policy responses. The results of this study illuminate the 
limitations of the medical and lifestyle health approaches (see section 2.4) which 
currently form the basis of the Broken Hill environmental lead health intervention 
program. Based on this analysis, and the results of this study, I discuss three 
principles which should guide health policy- focusing on the community, rather than 
at the individual and family levels; supporting parents; and communication. These 
will increase the effectiveness of policy and programs, and thereby enhance the 
community's ability to deal with the chronic lead contamination. I also suggest 
strategies to implement these guiding principles. These principles and strategies are 
consistent with the new public health approach. 
10.1 Health Approaches 
The results of this study provide insight into limitations of the medical and lifestyle 
health approaches for dealing with exposure to environmental lead contamination. 
Exposure to relatively low levels of lead had few visible physical health effects 
(medical invisibility is discussed further in Section 5.3.1 ). In addition, there was not 
a clear cause-effect relationship between exposure to environmental lead 
contamination and biophysical health effects. For example, there are many factors 
which may affect children's IQ. Thus medical diagnosis was not an effective 
approach to dealing with the chronic environmental lead contamination threat. 
The lifestyle health approach was the basis for the behavioural guidelines. Lifestyle 
education approaches have been widely used for health issues such as smoking and 
diet, where people have control over their 'exposure' (smoking and eating 
behaviour). Howeyer, in the case oflead contamination in Broken Hill, parent's 
ability to control their children's exposure to lead is less certain (see section 5.3.6). 
The results of this study also indicate that the individual-focused behavioural 
guidelines implicitly blamed parents for their children's lead exposure because of 
their sole focus on parents and their failure to incorporate the nature of the social 
setting in which individuals are embedded. 
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The medical and lifestyle health based intervention program had significant effects 
on the community response process. To summarise from Chapter 6, families' use of 
the blood lead testing and behavioural guidelines in some cases significantly affected 
their health and well-being, and the community's ability to deal-with the lead 
contamination effectively. The health program's focus on families with children 
aged 0-5 contributed to increased stress and stigma for those families, and 
contributed to reducing the social support which would assist them to cope. Parents 
were isolated in their coping efforts both from other parents, and from the wider 
community. 
What is needed, I believe, is a reorientation of the current intervention strategy to one 
which is consistent with the new public health approach. The new public health 
approach was developed in part as a response to growing awareness of limitations of 
the medical and lifestyle health _approaches, and initiatives which focu~ on positive. 
health rather than disease or illness. It moves health from the arena of medical 
doctors and lifestyle educators focusing on the individual, to an inter-disciplinary 
system which considers the individual, community and environment or social setting. 
The new public health incorporates the health promotion concept (see section 2.4) 
which focuses on enabling people to improve their health. Intervention strategies 
include disease prevention programs and actions directed at the social structures and 
coping responses (Labonte 1990:133). Such an,approach, I believe, better reflects 
the complexity of the community response process, and supports the efforts of the 
community and community members to deal effectively with the lead contamination 
in an equitable and appropriate manner. 
10.2 Policy Recommendations 
The results of this study clearly show that community responses to chronic 
environmental lead contamination have significant effects on the health and well-
being of communities and community members. Health policy must include the 
social and psychological well-being of communities and their members, as well as 
the biophysical health effects of environmental lead contamination. 
Intervention strategies in contamination cases should focus on 
preventing destructive social conflict and community breakdown 
where possible, and on healing social and cultural, not only 
environmental wounds during recovery (Couch and Kroll-Smith, 
1994:41-42). 
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Drawing upon the approach and strategies of the new public health approach, and the 
results of this study, I argue that appropriate and effective environmental lead 
contamination policy should consist of the three principles and related strategies 
shown in Table 18. 
Table 18: Policy Implications: Principles and Strategies 
Principles 
Community level focus 
Supporting Parents 
Communication 
Strategies 
Support and information should be available to 
the wider community. 
Provide opportunities and support for residents 
to develop and implement strategies to deal 
with the lead contamination. 
Support, and provide opportunities for parents 
to be brought together. 
Provide economically appropriate interventions 
and economic support. 
Develop and implement tailored, diverse and 
flexible policy. 
Provide accessible information. 
Focus on information exchange. 
Underlying these policy recommendations is the view of health as well-being, not 
disease. The results of this study provide rich information which should be of 
assistance for those developing and implementing health promotion. The following 
recommendations focus on the need for a reorientation of policy, rather than on how 
to utilise specific aspects of the data. Such information should be drawn from the 
body of this thesis. 
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10.2.1 From Family to Community Level 
The results of this study, especially the findings on the role of social support and 
influence in the community response process, confirm the limitations of a solely 
individual-level policy focus. Social support and influence were found to have a 
direct influence over parent's cognitive and behavioural coping strategies, including 
the use of health interventions, and outcomes of stress and stigma. There is an urgent 
need for community participation in dealing with the lead contamination in Broken 
Hill. This will reduce stress and stigma for parents, enhance the community's 
capacity to deal with the lead contamination (and future threats), and has the 
potential to contribute to the reduction of health effects of chronic environmental 
lead contamination. It may begin to strengthen the social environment which has 
been disrupted by the community response process to lead contamination so far. 
Support and information on the biophysical health effects of lead contamination 
needs to be available to the wider community. The wider community should be 
encouraged to become informed and involved. Information which is accessible and 
interesting should be provided to centres such as libraries, to community groups, and 
through the local media. Organisations including the mining companies and unions 
should have such information available to their employees and members. It is also 
particularly important that information reach community leaders and local doctors, to 
whom people often look for advice. Initiatives already focused on the community 
level, such as classes in local schools including education about lead contamination, 
should be supported and encouraged through th~ provision of information and other 
resources. In addition, community group discussions about lead contamination, and 
what is being done about it, should be supported. For example, the health educator 
could lead a discussion with local groups (of both women and men), as well as teen 
groups. 
The lead exposure reduction measures, which currently focus on suggestions for 
parents, should be expanded to include suggestions for other residents. Such 
information could include the message 'why the chronic environmental lead 
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contamination is relevant to you'. Potential messages include the need for all local 
residents to keep their yards covered (for example with grass or paving). 
Community residents should be provided with opportunities and support to actively 
participate in developing, and implementing strategies to deal with the lead 
contamination. It is particularly important to provide roles for women, men and 
children. Possible techniques include organising community groups, volunteers, 
students, and others, to green an area of uncovered dirt. These could be supported 
with the provision of information and funding, and could draw upon local mining 
companies' expertise in revegetation .. Another potential example is encouraging 
school students to develop and implement strategies to reduce lead exposure at their 
homes, schools or neighbourhoods. 
10. 2. 2 Supporting Parents 
The current health policy provides suggestions as to how parents can reduce their 
child's lead exposure. These play an important part in reducing children's lead 
exposure. However, the results of this study, including information on how social 
support and economic factors mediate the community response process, clearly 
indicate the need to reorient the current health program so that it supports these 
parents. In addition, during the course of interviews with parents, I became aware of 
their desire for further information to enable parents to cope with the lead 
contamination. 
Health policy should support and provide opportunities for parents who are in 
similar situations - both men and women - to be brought together. Parents usually 
coped with the lead contamination threat in private, with relatively little use of social 
networks.- This in part reflected the lack of support which many parents received 
from some other residents, in addition to residents' beliefs about self-sufficiency and 
parenting. However, during the course of fieldwork, it became clear that the coping 
abilities of many parents would be enhanced through (some or further) contact with 
other parents in similar situations. This contact is important for parents with children 
of various ages, and new parents, or those who are new to Broken Hill. One 
technique is the active promotion of informal discussion groups of parents - women, 
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men, and couples - in similar situations. These may be newly formed groups, or 
those already existing for another purpose, such as local service clubs. It is important 
to acknowledge the fact that stigma (see Chapter 7) may restrict some parents from 
participating in such discussion groups. However, such groups are already occurring 
to a limited extent, at venues such a child care programs. In addition, several 
participants identified a need for social support opportunities for parents dealing with 
lead contamination. These should be supported through organisational assistance, 
the provision of funds, venues, promotion, and the provision of information and 
advice as requested. A second example is bringing parents together on an informal 
basis, rather than for a lead related discussion. This could take the form of coffee 
mornings at the homes of parents, local cafes, or other locations. 
There is a need to provide economically appropriate interventions and economic 
support. A lack of financial resources clearly reduced parents' abilities to control 
their children's lead exposure. This increased parents' stress if they were provided 
with suggestions which they were unable to implement. Interventions must be 
e~onomically appropriate for all residents, including unemployed, and retrenched 
families. Many parents dealing with lead contamination require financial assistance 
in order to implement lead exposure reduction measures. Such assistance must be an 
integral part of an intervention strategy. In addition, compensation should be 
investigated for those who have implemented measures with their own financial 
resources. Sources of financial assistance include government, industry and 
community and service organisations. The costs of residential water use in Broken 
Hill needs to be investigated further, and compensation for increased water use for 
lead exposure reduction (such as grass cover and housecleaning) should be examined. 
Loam and grass seed should also be provided. Many residents would also benefit 
from advice as to how to implement cost effective lead exposure reduction measures. 
The need for further information exchange is discussed below in section 10.2.3. 
10.2.3 Communication 
This study's illumination of the complexity of the community response process- the 
nature of cognitive and behavioural coping strategies, the mediation of characteristics 
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of the contaminant, individuals, the social setting, organisational responses, and 
cumulative interactions of the retrenchments - confirms the importance of tailoring 
policy interventions to suit each particular community, rather than the use of 
'generic' strategies. The body of this thesis provides a rich database for the 
development of tailored strategies. The diversity of responses also highlights the 
need for an equally diverse and flexible policy response which has maximum 
potential for meeting the needs of community members. 
Intervention strategies must cater for the differences within the community 
(Weterings and van Eijndhoven 1989). They need to take account ofthe varied 
responses, mediating factors and cumulative interactions, including socially 
constructed beliefs, and take account of the special requirements of subgroups 
including unemployed, children, Aboriginal residents, and mine employees. In 
addition, the intervention strategies must reflect changes over time in responses and 
mediating factors. This requires constant monitoring of changes, and adaptation of 
strategies to reflect such changes. In addition, formal evaluation of the intervention 
program needs to be an integral part of an ongoing environmental lead contamination 
management plan. 
There is a need to provide information about the nature of the contamination, and 
exposure reduction measures. During the course of this study, it became clear that 
many residents, including but not limited to parents, need further information to 
assist their efforts to understand and cope with the lead contamination. Accessible 
information, using a minimum of scientific language, should be distributed widely. 
This should include information on the biophysical health effects of exposure to lead, 
as well as information about lead exposure reduction measures. Suggestions for 
directing this information to the wider community have already been discussed 
above. Information needs should be monitored, and more detailed information 
provided as required. 
Communication should be participatory rather than 'top down' in approach. 
There is a need to adopt a communication approach which embraces two-way 
exchange of information directed towards mutual understanding. This two-way 
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exchange will require a change in attitudes about who are the 'experts', as well as the 
establishment of opportunities for such communication. Parents should be 
recognised as experienced and knowledgeable about the success and limitations of 
interventions, and their expertise should be integrated into the ongoing health 
program. This study, which draws from the experiences of local residents, has begun 
communication between residents and service providers about the success and 
limitations of interventions. This communication needs to continue and be 
expanded. This communication exchange could take the form of informal group or 
individual discussions between residents and Environmental Lead Centre staff 
members, and members of the local committee. 
10.3 Barriers to this Approach 
The approach outlined in this chapter is based on an awareness of the centrality of the 
community, and its members, in dealing effectively with the lead contamination. 
One of the main barriers to the implementation of such an approach is the current 
policy focus on the scientific aspects of the lead contamination. This was clearly 
reflected in the membership of the local committee, and the recently established 
Broken Hill Environmental Lead Centre. While recognising the importance of an 
understanding of technical and biophysical aspects of the lead contamination, they 
should not be the almost sole focus of policy. The relative lack of funding and 
personnel directed towards the social aspects of dealing with the lead contamination 
reflects such a focus. The results of this study clearly indicate a need for increased 
resources in order to implement policy which takes a community focus, supports 
parents, is appropriately tailored, and focuses on the exchange of information. As 
has been argued, the social/community component of health policy needs to support 
communitY member's efforts to increase control over, and improve their health 
(World Health Organisation, 1992). 
A second barrier relates to organisations' concerns about potential negative effects of 
community awareness and participation. The results of this study contradict a belief 
that increased resident participation will reduce the ability of organisations to deal 
efficiently with the lead contamination. Instead, they highlight the reverse - that 
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policy which does not include increased resident participation will have limited 
effectiveness and in some cases be detrimental. The need for increased 
understanding of community responses, and resident participation has also been 
noted in other communities dealing with chronic environmental lead contamination 
(see Maynard eta/, 1993). In addition, relatively high resident participation appeared 
to contribute significantly to the apparent success of the environmental lead program 
in Trail, British Columbia (Canada). Indeed, community participation is widely 
recognised as an essential part of dealing with environmental health threats (see for 
example National Health and Medical Research Council, 1992; Premier's Council on 
Health, Well-Being and Social Justice, 1993). 
Lastly, this recommended approach runs counter to the current community response 
proces~, which is characterised by minimisation and individual action, and factors 
such as cultural beliefs about independence. However, I believe that provided with a 
conducive environment (social support and positive influence, access to economic 
resources and information), and with the support of local organisations, the Broken 
Hill community response can move a significant way towards one characterised by 
community awareness, participation and support, which will enable the community, 
community members and organisations to cope with the lead contamination in an 
effective and equitable manner. 
Chapter 11: 
Conclusions 
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This chapter presents and discusses a model of community responses to chronic 
environmental lead contamination in Broken Hill, which synthesises the results of 
this study. It then discusses contributions to theory, and highlights some areas where 
further research will make significant and interesting contributions to our 
understanding of communities dealing with chronic environmental hazards. 
11.1 Model of the Community Response Process 
It sometimes appears that an unwritten law governing research 
endeavours dictates that the simpler the question posed, the more 
complicated the answer will be (Sims and Baumann, 1983:165). 
The aim of this study was to approach an understanding of community responses to 
chronic environmental lead contamination in the community of Broken Hill, NSW, 
which is also dealing with mining industry retrenchments. This quote very 
accurately describes the model which synthesises the results of this study (Figure 6). 
The community response process begins with public awareness of the chronic 
environmental lead contamination, and associated potential health effects on children 
at relatively low levels of exposure. Responses occurred in a community consisting 
of interrelated individuals, families, social networks and organisations. Residents 
and organisations responded to their awareness of the lead contamination with an 
interacting process of cognitive and behavioural coping strategies. Residents 
generally used a combination of cognitive and behavioural coping strategies, rather 
than solely one or the other. Coping responses were characterised by: 
• cognitive minimisation of the threat; 
• containment of the threat to the family level; 
• predominant use of private, rather than public, coping strategies; and 
• the use of individual rather than collective coping strategies. 
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Cognitive minimisation involved a range of strategies, including perceptions of 
relevance, and acceptance of the lead contamination as part of life in a lead mining 
community. In order to understand and cope with the lead contamination hazard, 
community members developed a set of beliefs related to the source of children's 
lead exposure, duration of lead contamination and potential biophysical health 
effects, geographic extent and distribution of lead contamination, relative level of 
danger, and the controllability of children's lead exposure. Containment to the 
family level also served to minimise the threat. This was accomplished, to a large 
extent, by many residents perceiving the lead contamination as not relevant to them, 
beliefs that the lead contamination was isolated to certain areas, and beliefs that 
parents themselves were responsible for causing and solving children's lead 
exposure. 
Private, rather than public coping strategies were predominantly used by parents 
dealing with the lead contamination. Importantly, few people moved away from 
Broken Hill to eliminate lead exposure. Instead, most decided for various reasons to 
stay in the city, and attempted to reduce the threat in other ways. Many individuals 
and families sought information about the lead contamination, and ways to minimise 
exposure. Most parents were aware of and used government intervention programs, 
including blood lead testing and behavioural guidelines, in an effort to understand the 
lead contamination hazard and reduce their children's lead exposure. In contrast, 
there was relatively little use of public strategies such as public discussion and 
activism. Some families decided to remain in Broken Hill, but reduced their planned 
family size, to restrict lead exposure to further children. Thus residents' behavioural 
coping strategies occurred primarily at the family level, rather than at a collective 
level. 
The lead contamination, mediated by the cognitive and behavioural coping processes, 
had implications for the positive health and well being of individuals, families, 
organisations and the community as a whole. The main outcomes were an increase 
in stress and stigma for those parents and families of young children most directly 
affected, a decrease in stress and stigma for other community members and their 
families, strengthening of cooperation between local organisations, and the 
weakening of community social networks. Information about the outcomes of the 
specific components of the process can be found in each relevant chapter. 
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Surrounding the 'contamination- reception- coping- outcome' process in the centre 
of the diagram, are the factors which interacted within this process. Characteristics 
of the contaminant, characteristics of the individual, characteristics of the social 
setting, and organisational interventions were found to mediate the process. The 
retrenchments interacted in a cumulative manner. It is important to note that the 
mediating factors interact with each other, as well as with the central part of the 
community response process. The arrows were drawn to show the fact that the 
mediators and cumulative threats interacted in a two-way relationship. For example, 
the availability of social support affected residents' perceptions of the nature of the 
lead contamination, and the minimisation of the cognitive threat affected the 
availability of social support. 
The lead contamination in Broken Hill was highly ambiguous. When it was brought 
to public ·attention in Broken Hill, there was very little scientific information 
available about its source, duration, geographic extent and distribution, and resulting 
potential health effects. In fact, even when information was available, it often did not 
make the situation any clearer. For example, scientific research identified the main 
source oflead contamination to be an unknown combination of 'natural' (natural 
erosion of the orebody) and 'technical' (mining activity related) sources. Scientific 
information about the duration, geographic extent and distribution of the lead 
contamination and resulting effects changed ov~r time in response to scientific 
studies. What residents did know was that the lead contamination was invisible. 
This invisibility of the lead contamination and potential biophysical health effects 
had significant implications for the community response process. For some 
residents, the invisible contaminant was easier to cognitively minimise. However, 
for others, its invisibility increased uncertainty and associated stress. This 
uncertainty facilitated people's development of socially constructed beliefs designed 
to understand and cope with the lead contamination. It is important to note that there 
was far from a consensus within families, let alone throughout the community, about 
the characteristics of the lead contamination. This diversity of beliefs reduced the 
likelihood of a collective response based on a shared understanding. 
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Individuals' perceptions of control were found to be a significant mediating factor. 
Perceptions of control were found to both increase and decrease the cognitive threat. 
Parent's beliefs in their ability to control the lead contamination promoted their use 
of private coping strategies, most notably the behavioural guidelines. Importantly, 
individual demographic factors were not found to be significant mediators of the 
community response process. Although it might appear that individuals' gender and 
age were significant mediating factors (parents with young children - particularly 
mothers - generally appeared to be more concerned and used more behavioural 
coping strategies), I believe that these differences better reflect the fact that most 
inform~tion about the biophysical effects of lead focused on young children, 
organisational interventions also focused on parents with young children, and that the 
community response focused attention (and stress and stigma) on this group of the 
community. In support of this proposal that individual demographic factors were not 
significant, the characteristics of activists defied any simple categorisation, and 
instead included two mine employees, two concerned parents (one male and one 
female), two local doctors, and a teacher. 
The six aspects of the social setting which were found to be significant mediators 
were cultural assumptions, beliefs and values, stigma, relationships between the 
mining company and the community, social support and undermining, social 
influence, and economic factors. These draw frpm historical, recent and current 
aspects of the social environment. Active opposition to the lead contamination could 
have disrupted residents' cultural assumptions and beliefs about the world, Broken 
Hill, and residents themselves, and result in increased stigma on the community. 
Thus by using cognitive and private behavioural coping strategies, people were able 
to maintain their beliefs, but increase stigma on parents. Relationships between the 
mining company and the community, which included residents' positive views 
towards the companies, and the industry's control over present and future 
employment and the community's economic base, acted to minimise public 
opposition to the lead contamination. The results of this study also provide an 
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important description ofhow social undermining and social influence discourage 
collective opposition. It was interesting to note how perceptions of 'overreactions' 
were used by parents, organisations, and other residents, to cognitively minimise the 
lead contamination threat, and also acted to discourage the use of some behavioural 
coping strategies. The community's increasing economic dependence on tourism 
also contributed to minimisation of the threat and the use of private coping strategies. 
As expected, organisational responses were found to be a significant mediator in the 
community response process. Organisational responses contributed to the 
community's minimisation response and individualised action, and in some cases had 
negative effects on individual and community health and well-being. Importantly, 
responses to the lead contamination increased cooperation between local 
organisations which participated on the local committee. 
It was interesting to explore how residents responded to the two seemingly different 
threats of lead contamination and retrenchments in similar ways - by attribution of 
responsibility to those most directly affected, dealing with the threats at the 
individual or family level, and considerable use of government interventions. The 
latter two responses are particularly interesting because they do not appear to reflect 
the community's extensive social networks which should provide assistance to those 
dealing with these types of problems. However, they do accord with cultural norms 
about people dealing with problems by themselves, and probably reflect individuals' 
attempts to deal with stigma attached to the lead contamination and retrenchments. 
Responses to the retrenchments interacted with the process of community responses 
to lead contamination in a cumulative manner. The retrenchments reduced 
individual, family, and the community's ability to deal with the lead contamination, 
by increasing job threat, overshadowing the lead contamination threat, reducing 
retrenched families' abilities to implement lead exposure reduction measures, and by 
disrupting social networks. Residents' increased sensitivity to job loss just prior to, 
and following the retrenchments probably reduced mine workers' and other 
residents' use of public coping strategies. It was interesting to discover how the 
retrenchments reduced the perceived importance of the lead contamination threat to 
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the wider community, but also to those parents with young children. Families of 
retrenched workers had a reduced ability to move house and to implement other 
intervention measures to reduce children's lead exposure. At the community level, 
both threats increased dependence on government assistance, and disrupted the 
community's social networks. These have significant implications for the 
community's ability to deal with subsequent threats. Again, a study of the long-term 
ramifications of these cumulative impacts would yield important information. 
11.2 Implications of Findings 
This study offers findings which fill a gap in knowledge of community responses to 
chronic environmental lead contamination. It is one of the first studies to move the 
focus away from the technical-scientific aspects of lead contamination, to the people 
involved. I am not aware of any other studies which have taken a similar in-depth 
exploratory approach of the wider community responses to chronic environmental 
lead contamination. It is particularly unique in its exploration of community 
response to the chronic environmental lead contamination hazard in a community · 
also dealing with retrenchments. 
The results of this study reconfirm the complexity of community responses to 
environmental hazards. Examination of a community response of 'minimisation' to a 
chronic environmental hazard as responses are occurring, provides a rich 
documentation of this complexity. The present study explores changes in responses 
over three years, shortly after the community b~came aware of the contamination. 
The findings of this study clearly show that there are no simple reasons why some 
communities apparently fail to protest against environmental contamination. Instead, 
in this case, seeming acceptance reflects a complex process of 'minimisation', 
consisting of community members' use of particular cognitive and behavioural 
coping strategies, and the interaction of a range of mediating factors. Minimisation 
of environmental threats has considerable implications for policy makers and others 
concerned about dealing with environmental health hazards. 
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The study results confirm the fact that community concern and action reflect more 
than the characteristics of the hazard and the characteristics of potentially affected 
individuals. Aspects of the community's social setting and organisational 
interventions, and responses to other changes in the community were also found to 
interact within the community response process. In order to be effective, 
organisational responses, from policy development to the design and implementation 
of specific components of health promotion programs, must reflect an understanding 
of community responses and the factors which interact within this process. 
The results of this study suggest that chronic environmental hazards, mediated by the 
community response process, have significant effects on the psychological and social 
well-being of individuals, families and communities. As a result, policy makers 
should take these effects into account when developing and implementing policy. 
Health policy should take more into account than biophysical health effects - in this 
case blood lead levels and IQ points. It needs to incorporate effects on the well-
being of communities and their members. 
This study provides important evidence that 'blaming the victim', or in this case 
'blaming the carer' appears to be an important component of responses of those most 
directly affected (parents with young children), other community members, as well as 
organisations, including health policy makers and providers. These findings provide 
insight into the 'non-therapeutic' (Cuthbertson and Nigg, 1987) community response 
to chronic environmental hazards. This response has considerable implications for 
parents', and the community's ability to deal with this, and subsequent threats. 
Accordingly, policy makers need to address the 'victim blaming' response in order to 
assist the coping of both those most directly affected, and the wider community. 
This study makes other contributions as well. One important contribution lies in its 
exploration of how the retrenchments interacted in a cumulative manner with the 
community response to lead contamination. Few studies have combined the concepts 
of cumulative impacts with that of community responses to impacts. A small 
number of studies have explored how an individual's socio-economic context 
(unemployment and low-income) affect their perceived risk and active responses to 
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environmental hazards and issues. This study is unusual in its focus at the 
community, rather than individual level, and its focus on the interaction between loss 
of employment, rather than pre-existing low income. In addition, in this study, low 
income is but one of the aspects of the retrenchments which were found to interact 
with the lead contamination community response process. The retrenchments 
appeared to contribute to the 'minimisation' response and reduced the ability of the 
community, and its members, to cope with the lead contamination. Health policy 
makers need to take into account other changes in the community which interact with 
their primary environmental health focus. 
This study also contributes to emerging theory about community responses to 
impacts, through its examination of how this community's social vitality, economic 
viability and political efficacy relate to its resilience to impacts (Blishen eta/, 1979; 
Bowles, 1981 ). One important finding of this study is that contrary to expectations, 
this community's social vitality has done little to assist it in dealing with the lead 
contamination. Thus further testing of the Blishen eta/ and Bowles community 
resilience theory is necessary. 
11.3 Future Research Directions 
While this study has shed considerable light on our understanding of community 
responses to chronic environmental hazards in resource industry based communities, 
it also highlights the need for further research in several areas. There is clearly a 
need for more research on community response~ to the relatively widespread chronic 
'low-level' environmental contaminants. There is also a need for further research on 
responses to cumulative hazards. 
Increasingly, industry-dependent communities are dealing with unemployment, and 
existing or potential sources of chronic environmental contamination. The model 
which synthesises the results of this study provides a base for further research in 
other resource industry based communities dealing with chronic environmental 
contaminants, particularly in those also dealing with unemployment in the main 
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industry. This model needs to be tested further. Specific questions which could 
direct future research include: 
• How relationships between the local industry or company and the community 
affects workers as a 'sub-community'; and 
• Changes in cultural beliefs and assumptions of those who choose to move away 
from the community in order to cope with the environmental hazard. 
A follow-up study in Broken Hill would provide the opportunity to explore 
community responses to the cumulative threats over a longer time. It would enable 
further exploration of the effectiveness of institutions' intervention strategies 
implemented after this study, including the provision of economic support to 
implement lead exposure reduction measures. The present study explored the 
relatively short, and medium-term cumulative effects. An examination of the long-
term cumulative effects would also make a significant contribution to our 
understanding of cumulative effects of hazards. Such a study could explore the 
mediation of long-term effects of the mining industry retrenchments, which may 
include: 
• changes in residents' sense of place; 
• changes in the nature of mining company - community relationships; 
• changes in the nature of the social environment, including support; 
• changes in stigma; and 
• changes in economic factors. 
A follow-up study would also provide a useful evaluation of any change in 
interventions which reflect the policy suggestions developed in this study. 
11.4 Community Responses to Chronic 
Environmental Lead Contamination in Broken 
Hill, New South Wales 
Viewing the Broken Hill community's responses from the 'outside'- by reading the 
headlines or the statistics, one may have diagnosed a lack of concern or lack of 
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response to the chronic environmental lead contamination. You could presume that 
there was no problem, or that it was being solved. However, the results of this study 
clearly illustrate the fact that appearances can be deceiving. Widespread chronic 
environmental hazards, while less dramatic than a sudden disaster, have significant 
implications for the health and well-being of communities and their members. This 
study's research method enabled an exploration and examination of the complexity 
of the community response process. 
Early in my research process, I was regularly asked 'what is the answer?'- what can 
be done to deal with chronic environmental lead contamination in Broken Hill? 
Some people offered the suggestion that the city should be moved. In addition to its 
economic, psychosocial and cultural implications, I believe that such a response, 
would be another example of 'covering up', rather than dealing with our 'messes'. I 
believe that chronic environmental lead contamination, like other environmental 
health problems, needs to be dealt with rather than escaped from, recognised rather 
than minimised. 
I believe that health policy developed without an understanding of the nature of the 
community response process and factors which interact within this process will fall 
short of the goal of reducing the threat of exposure to chronic environmental lead 
contamination. The results of this study clearly show that policy responses cannot be 
'transplanted' wholesale from one community, let alone country, to another. Instead, 
interventions must be designed to suit the specific community responses and factors 
which affect responses. The recommended prin_ciples and strategies provide 
guidance to those wishing to develop policy and action plans, while providing the 
flexibility for particular strategies to be shaped locally. The results of this study do 
not point to one easy answer, but instead provide some insight which will help us to 
move towards dealing with chronic environmental lead contamination in an effective 
and equitable manner. 
Appendices 
FltEE SERVICES THAT WE OFFER: 
• Counselling and accurate information on 
the lead contamination problem in Broken 
Hill; 
• Regular blood lead testing for all children 
five years and under; 
• Rainwater testing, only if children drink it; 
• Home and environmental assessments 
where appropriate; 
• Edueational talks; 
• Advice on removal of lead contaminated 
material. 
• Specinlthanks to the Port Pirie 
Environmenlul Health Centre. 
BROKEN HILL BASE HOSPITAL 
AND HEALTH SERVICES 
COMMUNITY HEALTH CENTRE 
223 EYRE STREET, BROKEN HILL 
PHONE: 88 5800- FAX: 88 2926 
BROKEN HILL 
LEAD MONITORING 
PROGRAM 
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HOW DOES LEAD AFFECT US? 
Lead is poisonous. 
The effects of lead on the brain are greatest 
during the first five years of life. Lead can also 
affect unborn babies. 
Most lead is swallowed, some is inhaled. 
WHO SHOULD BE TESTED? 
(in Broken Hill) 
• Pregnant Women should be tested as soon 
as their pregnancy is confirmed. 
• Young children should be tested every 12 
months until the age of five years or more 
often if indicated. 
WHY GET TESTED? 
Blood lead testing is very important. It gives 
an indication of how exposed your child is. 
High blood lead levels indicate that some 
changes need to be made to reduce these 
levels. Children with low blood levels also 
need to be tested regularly because levels can 
change over time. 
SOURCES OF LEAD: 
• Soil • Paint • Car Fumes 
• Dust • Rainwater 
IMPORTANT THINGS YOU 
SHOULD DO: 
Doing these things will decrease your child's 
blood lead level: 
1. Discourage dirt eating; 
2. Install a sandpit; 
3. Vacuum carpets once a week- not daily; 
4. Mop floors and wet wipe furniture two 
hours after vacuuming; 
5. Repair cracks in walls and 
ceiling if possible; 
6. Always wash children's 
hands before meals; 
Stop children playing in 
dirt. 
OTHER PRACTICES SHOULD 
ALSO HELP: 
Stop children sleeping on the floor; 
Stop children eating while sitting on the floor; 
Stop children eating while playing outside; 
Keep children as clean as practicable; 
Get advice from the Community Health Centre 
before renovating or painting; 
Feed children low fat, nutritious food and 
include lots of fruit. 
HOME/GARDEN RENOVATIONS: 
If you plan to renovate, get advice from the 
Community Health Centre, Eyre Street, first. 
Renovations can increase children's blood lead 
levels if done incorrectly. 
!j 
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Appendix 2: Results of Scientific Studies 
1992 Blood Lead Testing (follow-up Results showed that 13% of the children 
to 1991 survey) of a sample of tested were identified as having blood 
863 children, and use of a lead levels above 25 ug/dl. The mean 
questionnaire to identify blood lead level was 15.9 ug/dl. 
specific habits which may 
influence the intake of soil and Analysis showed that: 
dust lead. -sex 
- index of soil lead concentration 
- index of dirt eating 
- index of whether the child played in soil 
or dirt 
- index of hand washing before eating 
correlated significantly with blood lead 
concentrations. The assessment 
concluded that the mean soil lead where 
the child lives appeared to be strongly 
related to the child's blood lead level. 
The study also concluded that a 
significant decrease in blood lead levels 
occurs for children moving from areas of 
high soil contamination to areas of lower 
contamination. 
1992 Public Health Unit The two factors which were identified as 
Environmental Lead Survey having the strongest influence: on high 
of: blood lead levels were: 
-soil from play areas; - the concentration of lead in soil 
-main tap water; collected from play areas; and 
- tank water; - frequency of vacuuming - a higher 
- flaking paint; probability of lower blood lead levels in 
- ceiling dust; and households which undertake weekly or 
- vacuum cleaner dust fortnightly vacuuming, and a higher 
from 300 homes. probability of higher blood lead levels for 
households which undertake daily or bi-
daily vacuuming. 
1993 Completion of CSIRO Lead Three potentially significant sources of 
Exposure Route Studies using lead were identified - orebody lead, petrol 
isotope fmgerprinting. lead and paint lead. The study concluded 
that high blood lead levels in children 
appeared to be associated with orebody 
lead, and that there is an apparent 
relationship between location and high 
blood lead levels. The research method 
was not able to distinguish between 
orebody lead associated with mining 
activities, and that associated with the 
natural weathering and generation of 
naturally occurring high lead soils. 
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1993 Broken Hill City Council soil Results showed that the concentration of 
survey lead in soil decreased with distance from 
the line of lode. Most of the soils in 
Broken Hill were identified as being over 
300 ppm lead. For the fme fraction 
( < 60um) of the soil, concentrations were 
up to and exceeding 20 000 ppm for lead. 
Lead analysis of tailings dams samples 
showed that the dams close to the city had 
high lead concentrations in excess of 1 % 
(10 000 ppm). 
276 
June 1993 AGC Woodward-Clyde study The study concluded that the environment 
to collate and assess all of Broken Hill contained extensive 
available data on lead in quantities of lead. The prime cause of 
Broken Hill; and prepare a the high blood lead levels occurring in the 
report outlining options for community was identified as the high lead 
remedial action to reduce concentrations in soils and dusts derived 
blood lead levels of children. from orebody lead from natural 
weathering of the orebody or mining 
activities. The extent to which the 
exposure to orebody lead is a 
consequence of mining activities or 
naturally distributed lead could not be 
determined. Other potential sources of 
lead include emissions from motor 
vehicles, food, house paint, and drinking 
water, which are an indirect result of the 
soil and dust lead levels ore are of 
importance only in individual situations. 
The study concluded that soil and 
household dust were the major sources of 
lead to the child. 
The study recommended a short -term 
strategy aimed at reducing the highest 
blood lead levels of children, combined 
with conducting environmental 
investigations to obtain data for the long-
term strategy. The recommended short-
term steps included continuation of the 
blood lead testing and clinical intervention 
of children, trial remediation of the 
houses and surrounding yards of children 
with the highest blood lead levels, and 
monitoring programs to quantify the lead 
sources and pathways. The consultants 
also recommended that sources of 
ongoing lead contamination, such as dust 
from the mine leases be identified and 
controlled as quickly as possible. It also 
recommended that existing monitoring 
programs be reviewed and modified as 
appropriate to enable the measurement of 
the impact of remediation programs. The 
study recommended that the long-term 
strategy should aim to eliminate, reduce 
or intercept the sources and pathways of 
children's lead exposure, focus on 
preventing the addition of lead to the 
residential environment, stabilise the lead 
already in the environment, and intercept 
the pathways by which lead will be 
absorbed by children. They also 
concluded that elevated blood lead levels 
could occur in any area of Broken Hill, 
irrespective of the soil lead concentration 
in the immediate area. 
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September 1993 Third annual blood testing Results showed that 46 (1 0% of the 
program started - collected sample) had blood lead levels greater than 
from 481 children 25 ug/dl, while 317 (66% of the sample) 
had blood lead levels higher than 10 ug/dl 
(the new NHMRC level of concern). The 
arithmetic mean blood lead level of these 
children was 14.36 ug/dl, while the 
arithmetic mean for new recruits was 
12.29 ug/dl. 
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Appendix 3: Resident Interviews 
Introductory Letter about Lead Contamination 
(date) 
(name and address) 
Dear (name): 
I am conducting a study of the Broken Hill community's response to the lead issue and mining 
retrenchments. This study has developed in response to the results of blood lead testing completed 
in January 1992. I am interested in the community's response, at the individual (children, 
individual parents, other residents), family, community group (government, unions, doctors), and 
community-wide levels. The response will be examined across the three years of the study from 
May 1992, to obtain a clear picture of the community's responses. This three-year study includes 8 
months in the Broken Hill community when I will be speaking with Broken Hill residents. As part 
of this research, I will be speaking with people about their thoughts and experiences related to the 
lead issue. 
All of the information that you provide will remain confidential. Your name will not be given to 
anyone. You will have the opportunity to review and discuss the interview notes with me at any 
time during the interview. A copy of the interview notes will be given to you if requested. I am· 
happy to talk about any questions or concerns and incorporate changes of opinion at any time. If 
you are willing, I would like to conduct a second interview with you, for follow-up discussion, 
changes of opinion, questions, and to invite your analysis of interview notes. 
The research results will be presented so that your particular responses cannot be identified. Much 
of the data will be summarised and combined with other information, to provide a general picture of 
community response. When a quote from a particular person is used, the person's identity will be 
disguised. A general characteristic such as occupation, for example, 'miner', 'teacher', 'mother', 
will be used to label a person's words. You may ask me not to quote your words at all if you 
prefer. 
I am very happy to discuss my research, the interview, or other questions or concerns at any time. 
I can be contacted in Broken Hill on 885284 or in Canberra after July on (06)249 5018. 
Thank you very much for your interest and participation. 
Tara McGee 
PhD Student 
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Interview Permission Form 
Permission for Interview 
I am willing to be interviewed by Tara McGee for her research project on the Broken Hill 
community's responses to the lead issue and mining retrenchments. I understand that everything I 
say will remain confidential to her study. I will have the opportunity to discuss the results of the 
interview, changes of opinion, and any questions with Tara during a second visit if I wish. 
Signature Date 
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-Issues to Guide Resident Interviews about Lead Contamination 
Introduction: 
1. Introduce myself & study 
2. Confidentiality 
3. Thoughts and Experiences 
4. Questions about study? 
Tell them that if I ask a question they don't want to answer, that is not a problem. 
Questions: 
• Can you tell me about your (personally, family) experience with the lead 
contamination issue? 
events, feelings/emotions, when first heard about the issue, to now. 
• process - initial reactions .. decision-making ... discussion with others ... 
• How are children/families affected? 
• Has children's behaviour changed because of the lead contamination? 
• Are children aware of the lead? 
• Differences between 'before' and 'after' awareness of lead issue. 
• Use of health programs. 
• Comrilents about blood lead testing and behavioural guidelines. 
• Do you feel that a lot of people are concerned? 
• Views of people away from Broken Hill, or others in Broken Hill. 
• Is there anyone who you have spoken to about the lead issue? [family, friends, 
·work associates, neighbours and professional helpers .. ] 
• who is responsible for dealing with the issue? 
• views of organisations which are dealing with the issue. 
• What would help you to deal with the lead contamination? I what restricts your 
ability to cope? (if you could change/have anything which would help you deal 
with the issue, what would it be?) 
• comments about media coverage? 
• good things about Broken Hill 
AtEpd: 
• How feel about participating 
• ask others to participate 
• follow-up interview? 
• suggestions for research 
• ask to call me with questions, if they think of anything else. 
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Introductory Letter about Retrenchments 
(date) 
(resident and address) 
Dear (resident): 
I am conducting a study of the Broken Hill community's responses to the mining reduction and the 
lead issue. I am interested in the community's response, at the individual (retrenched workers, 
spouses, children), family, community group, and community-wide levels. This three-year study 
includes 8 months in the Broken Hill community when I will be speaking with Broken Hill 
residents. As part of this research, I will be speaking with people who were retrenched from 
Pasminco early in 1993, to learn about their thoughts and experiences related to the retrenchments. 
All of the information that you provide will remain confidential. Your name will not be given to 
anyone. You will have the opportunity to review and discuss the interview notes with me at any 
time during the interview. A copy of the interview notes will be given to you if requested. I am 
happy to talk about any questions or concerns and incorporate changes of opinion at any time. If 
you are willing, I would like to conduct a second interview with you, for follow-up discussion, 
changes of opinion, questions, and to invite your analysis of interview notes. 
The research results will be presented so that your particular responses cannot be identified. Much 
of the data will be summarised and combined with other information, to provide a general picture of 
community response. When a quote from a particular person is used, the person's identity will be 
disguised. A general characteristic such as 'retrenched worker', 'spouse of retrenched worker', 
etc., will be used to label a person's words. You may ask me not to quote your words at all if you 
prefer. 
I am very happy to discuss my research, the interview, or other questions or concerns at any time. 
I can be contacted on 88 5284, or in Canberra after July on (06)249 5018. 
Thank you very much for your interest and participation. 
Tara McGee 
PhD Student 
Issues to Guide Interviews about Retrenchments 
• What was it was like before the retrenchments? 
• lifestyle as a miner (what was a typical day like?) 
• worked for how many days? (what was typical?) 
• Can you tell me about your experiences with the retrenchments, in as much 
detail as you would like? (events, feelings, emotions) 
Process: initial reactions; decision-making; discussions with others. 
Change over time. 
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• I understand that there were changes in the mining 'environment' since '86-87. 
What was it like before then? after? 
• behavioural responses- job hunting, etc. 
• economic effects 
• thought about moving? (after being retrenched) 
• changes in your social life/networks. Effects on normal activities? 
• change in their health 
Effects on others (family, others) 
• partners 
• community effect of retrenchments. 
• Is there community support for retrenched workers (and other unemployed 
workers?) and families? 
• What has been done by local organisations? By whom? (group discussions, 
CES programs, Skillshare, ... ) Helpful/problems ... 
• Have you spoken to others about your experiences about being retrenched? 
Friends, family in similar situations? 
• What do they think about the lead contamination issue? If concerned, go onto 
questions related to lead issue for parents . 
AT END: How feel about participating? 
Ask others to participate - who else could I speak to? 
Please call me if you have any questions. 
Appendix 4: Issues to Guide Interviews with 
Organisations 
• Nature and background of each organisation. 
• how would you define the lead contamination problem? 
• what needs to be done to solve it? 
• organisation's response to the lead contamination and/or retrenchments. 
• who is responsible for dealing with the problem? 
• how is the process for dealing with the issues proceeding so far? constraints? 
• level of organisation participation in planning and decision-making. 
• communication between organisations. 
• how representatives of organisations affected personally by their involvement. 
• can you tell me about your participation regarding the lead 
contamination/retrenchments - your experiences. 
• community responses to the lead contamination, retrenchments. 
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Appendix 5: Coding Framework 
L Lead Contamination 
R Retrenchments 
FI Facts and individual factors 
VVH VVhathappened 
IFR Individual/Family responses 
f feelings, thoughts 
a actions 
INT Official Responses (interventions) 
pbt blood lead testing 
mi medical intervention - chelation therapy, others 
ler lead exposure reduction- behavioural guidelines, environmental surveys 
loc National Health and Medical Research Council level of concern 
chc community health programs and staff 
gov government (state and federal) 
wg local committee or working group 
me mining companies 
sc community services or facilities 
ss Social Security 
cou Broken Hill City Council 
ces Commonwealth Employment Service 
ret retraining - Skillshare, TAPE 
un unions 
fa financial assistance 
gen general 
res researcher 
oss one-stop-shop 
other 
OR Others Responses (non-organisation) 
f feelings, thoughts 
a actions 
ME Media 
SOC Social Environment 
SSU Social Support 
p assist with coping (positive) 
n undermining (negative) 
VVE VV ork Environment 
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POL Political Environment 
un unions 
min mining companies 
iso isolation 
ECO Economic Environment 
CUB Cultural Beliefs 
cuv Cultural Values 
CUR Cultural Roles 
HIS Historical 
STI Stigma 
PHE Physical Health Effects 
ATT Attribution of Responsibility 
cau cause 
sol solution 
IMP Perceived Importance/Extent of Lead Contamination or Retrenchments 
geo geographical 
tim temporal 
dan perceived exposure/level of danger 
com comparison with others 
FEA Fears or Sensitivity 
ACT Community Action 
BEN Benefits from mining companies 
MISC Miscellaneous 
286 
Appendix 6: Information for Health Educator 
Dear Katrina: 
Here are some suggestions for the education programme, drawn from my fieldwork so far. 
My final reports will be completed by mid-1995 and will be provided to Community Health with 
the aim of assisting in the development of policy and programs directed towards the lead 
contamination. Although I am still in the midst of my data collection, several issues arising from 
research to date are relevant to this stage of the development of an education programme. 
The following comments and suggestions are drawn from the interviews. They are directed towards 
enhancing the health and wellbeing of people that are dealing with these issues. These issues will be 
explored further in another paper. 
Comments and Suggestions 
Many people who are interested in the lead issue feel that there is not enough information available. 
Areas where they feel there could be more information include: 
• what is happening about the lead problem (keeping them up-to-date); 
• health effects of lead; 
• what can be done about lead (in addition to the behavioural guidelines, which many people 
already follow), and what assistance is available; 
• importance of testing; 
• sources of lead (including transfer of lead from mums to children)'; 
• information on the difference between lead poisoning and lead contamination; 
• explanation of government policy related to lead (such as change in 'level of concern') 
• what do 'lead levels' mean? 
Information is currently being targeted to parents with young children, particularly those whose 
children have high blood lead levels. There should be more information going out to the wider 
community, including 
• local doctors, teachers, caregivers, etc.; 
• parents whose children have relatively low blood lead levels; and 
• members of the 'general public' . 
This wider community awareness will reduce the 'isolation' felt by many parents trying to deal with 
the lead issue. 
Support and information groups for parents dealing with lead (and indeed others that are concerned). 
Assistance to parents who are attempting to follow guidelines to reduce children's exposure to lead 
(social, economic). 
More information provided with the results of the lead tests. 
I hope that these comments will be of assistance. Please do not hesitate to contact me on 885284 if I 
can be of further assistance. 
Regards, Tara. 
Austudy 
Behavioural guidelines: 
BIC: 
Bitumen: 
Cage: 
Chelation therapy: 
One 
Crackerdust: 
Crib time/room/tin: 
Lead bonus: 
Level of Concern: 
Line of lode: 
RTA: 
Glossary of Terms 
Government financial assistance program for 
students. 
Suggestions related to children and parental 
behaviour, with the aim of reducing children's lead 
exposure (Appendix 1). 
Barrier Industrial Council union 
A tarred or paved road. 
Lift or elevator in a mine, used to transport people 
and equipment. 
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Treatment of children with blood lead levels greater 
than 60 micrograms of lead per decilitre of blood. 
course of chelation therapy involves injection of 
CaNa2EDTA and BAL chelating agents for 5 days, 
and is conducted in intensive care (Centers for 
Disease Control, 1991; Whitham, E. pers comm.) . . A 
second treatment may be required following a 
rebound in the child's blood lead level after the first 
treatment. 
Fine crushed rock used for paths and in yards. 
Mine worker's lunch time/room/tin. Named for the 
fact that many mine workers played cribbage during 
their lunch breaks. 
A bonus payment to all Broken Hill mine employees 
in proportion to rises in the price of lead, above a 
specified minimum. 
A national blood lead level guideline which is set on 
the basis of what is perceived to be a significant 
adverse health risk. 
The ground surface length of the Broken Hill 
ore body, which extends for about 7. 5 km, from 
northeast to south west. 
Roads and Traffic Authority (New South Wales 
government) 
Relies: 
Skimp dumps/skimps: 
Stope: 
Tailing dumps: 
ug/dL: 
Ute: 
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Australian slang for relatives. 
Dumps containing mining tailings. The main dumps 
are located on, or near to former and existing mining 
operations. From within the city, the most visible 
skimp dumps are located in the central mining area 
(referred to as 'MMM Mine Area' on Map 1}, which 
have been reworked by several companies since their 
deposition by early mining companies. 
An excavated chamber in a mine. 
see skimp dumps, above. 
Micrograms (of lead) per decilitre (of blood). 
Utility truck. 
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